PREFACE 


Chronologj is dosely connected nith history 
and archaolog} The great impM'tance of arch^o 
logical research has been acknoivledged by most of 
the advanced nations The Indian Government has 
created a special department of Archeology for the 
discovery and preservation of the ancient relics of 
^Indian arts and architecture From the rums “of 
hnctent cities now lying buried under ground old 
mscnptions tablets corns copperplates vases monu 
^ents etc are being unearthed everj year and the 
vork of comparing and verifying their dates so as 
0 fi\ their chronological place has vastly increased 

Books on Indian Clironologv wntten and publish 
d under Government patronage h) scholars like 
Messrs Warren Sewell and PiHai are \t present 
ivailable But it ma> be said of them without dis 
paragement that thej are much above the reach and 
omprehension of the class of avenge students ‘^n 
^ementaiy book written on the lines of Science Pri 
jUers e\plaimng with clearness the first principles 
pf chronology and gradually leading tlie reader to a 
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thorough understanding of the mathematical and 
astronomical theory of chronology is, we believe, a 
desideratum , and the present book is written with 
tiie object of remonng it 

The first three diapters are devoted to the ex- 
planation of Eras, the natural units of time and 
the importance of personal observation of stars and 
<j( the movement-, ot the Sun and Moon among 
them. Chapter IV is intended to illustrate ami ti' 
the ideas about the live chief parts of the Hindu 
l’.inclu‘inga Chapter V explains the cause and the 
effects nf the variable motions ol the Sim and Moon on 
their ending tunes Chapter VI proves conclusively 
the nslomalnng ulvntit\ <>f the .ancient .iml modem 
inequalities of the bun and Moon Cli,i)>ters VII ' 
and VIII contain the defimlions oi the technical 
terms and tin thoorv ol On Ndlnka .and ICshaya 
moiitli' 

The cakulalion of the I mii-bolar (. alcndar begins 
witli ChapUT IX Tlic next foureli.qders treat of the 
calculation of the Silar. Musilman, .iiul Christian 
Calendars and of the Samvats of Northern InOi.i 
riiajitcr XIY contains hntf sketelies of tlu’ \'cdic 
tlio CliiiicNp, tlic Jcwi'-li and ncclcsiwliral Calen 
dnrs Cliaptcr XV and XVl treat of the I.iinai 
and Solar Eclip-!S and ol the various finds of Time 
ClnpUr XYH is intended fw ad\.anerd nadf-rs am 
contains miscellaneous rotes rtlating In flu-orv, comj 
>n<nt. and antiquanan research The last Cliaptej 
^Vni 15 devoted to BiUiography and is foUowrd ni 
nnd a {nil Index 
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CHAPTER I 

I^rRODUCTORY 
Tee Etis Table 1 

Cniio’voLooN IS the saence of ascertaining l!ie euct moment 
of the time in (lai 3 roonlhsand jear^ of a particular Era when 
3.nj past e\eiit actually tool place It is, therefore close!) con- 
nected uith HistOTj and Aslronoti^ Time may be compared 
to an imaginary straight line, or to a high way of which we can 
«e neither the beginning nor the end It is, therelore, absolutely* 
occestiar) to agree upon an initial moment or Cfoth as it is called 
to measure time from The tune so measured has reference to 
the piiticiilar fra whidi begins it tiiat Epo^h The Era is 
SttpposMl to cMcnd both in the pas^ atil the future without limit 
Chronology treats therefore of the different Eras started bv 
diff rent nations at different Epochs It furnishes the means 
inth whid’ one can fi\ or icnfj the dates of eicnts mentioned 
in hi tonca! records with reference to particular Eras and 
can estab!!«h concordance amontr them 

2. Table I gnc> the details of about 2a Cras But all 
of them are not in ih; a» pc^t 'Most of them have sha ed 
the fate of the nations (hat started tficm Tliosc Em alone 
that ha\c been thought fit to wr as bans of ■Hstronoraical Civil 
and Ecde5ia\tical calculation haie sunned Tire Eras urfd 
at present in India in civil and rel^ous transactions arc (i) 
Tlie Kali Yugi or the Yailbi'ithia Era (ii) Tlic \ikranu Fra (uO 
Thc'^lijUEra ami (tv) the Clin tun Fra This brt Era wliKh 
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IS lIiL era of Uie prrseiit rulers of ludia and whici is 
throughout the civdtied world lias been chosen in Table 1 an^ 
elsewhere to serve as a thread af a string of beads conntctinit 
all the ether Eras 

3 Tlvfc;ifM9 art tt« clatf coostiluents- of the Etas But 
they differ from ttoh other in respect of their sub iKmions ur 
months This difference introduces into Clironofojy the 
three systems of Calendars called the Luni-solar the Solar a?d 
the Lunar Tlw ‘^haka the Ckrisltan anti the Makemedau Era' 
follow respectively the above three systems 

4 The years differ mother respects also such as the mode 
of enumeration their length and begumuig In some Eras the 
^ears denote the number ot years compteteti or elapsed as in tie 
*^hika and Kali yuga Eras Inotliers as in the orChnstian 
Era they denote the furrmf year Agatn the years of ttic aroc 
system of Calendar begin uith different months in difteroirt parts 
of Indin The reader mil do well to understand tl oioughlv the 
several deUila about each of (lie Eras given ui Table I, and also 
to bear in muKl their points of agreement and diffcience 

6 Mutual conversion ol the years ol different Eras — Hy 
conversion is here meaoi the calculation of years nt different 
Ltas MhifVi begin in the vamr year nf the Cliristnn Eia 

There ate three rditof scales ot numbering titc years m Chroc'^ 
logy They are— 

(1) The ItatliematKal scale of (.xptrod years— 

-4 — 1—2 — 1 1 4-0 + 1 + 2 + 3 

(2) Tl e Mathematical scale of eunent y cars— 

— 3— 2 — 1 — 0 t+ I +2 +d + 4 
f1) The Histoncii)«cjleof mixedyrars— 

BC -4-3— 2— jr+l+2 + ’»+4^D 
Theletter E indicates tl e year mth uluch any Era adoptms 
(he scale, Wgins InadomnSofTaWel.isnotnl the scale nhicli 
each Em folloivs —Scales (I) and p) are homogeneous but m 
Scale (3) the B C years w expire*! and A D \ears w cvirreet 
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On ''orapanng the Scales (I) and with j2) it is ‘eei that — 
(«) The expired years can lie ehanged into eitTreot ones 
by simply adding to tlie lormer + 1 and for the 
converse hy adding — 1 

(i) Tlie bistoncal veais ate cbangetl into turrent onis o[ 
*eale (2) by adding I Ic the B C Tears onl), 
leavingtheA D yeatsunlouched andtorthe eonTerse 
by adding — 1 to the intnus years of Scale (2) 

The formula for »he mutual coniersioa of >ears of ili£l«reni 
Xras IS — 

vi + B — O^x 

Whered is thegivenyear of a given Era K » the Christian 
year in which the given Eia begins as sliowu in col 2 oi Table 1 
O is the Christian lear in which the required Era begtn> [col 2 
Table 1) Then X ujll lie the current year of the required Era 
Before solving for I the gnen seats A and the beginning 
-years B and C must bo changed into current yearsof Seale ^2) by 
means of the above Ru1o^ (<t) and (i) \nd after solution the 
current year Y should be reduced, il nccc$«arj to it» oncinal 
Scale of expired y«ir> bi adding — I 

Required {l)tlie Kali yuga Dthe'^liaka (3) t le 
Jewfish and (4) the Jnhan penod yean ctirrespotiiliTii to 
AD (o) the Kail yuga year corresponding to -fa B C (6) the 
Shakaatid (7) \ewat years conespoiriing to Kaliynija SOW) 
and [8) the Christian year corresponding to KahyugaOOM 
A B — C X 

(1) 1920+ 1 +3101 - o022 cur orB021 exp KiIl 

(2) 1920+ 1 — 78 - 1843 do 1842 da SbaLa 

{3)1920+ I +3/60 = <>681 doJcwiMi Era 

(4) 1120 + I +4712 - 6633 do Juban Period 

(5) — 44+ I+3J0I-3(Jo8 do 3057 dv Kali 

(6) 3001— 3101— 75 = 1822 do 1821 do Shaka 

cn mi— 3101 -879- 1021 <h 1020 do Vewar 

(R) 3001 — 3101 — I = -Ifll do 102 do B C 

Table 38 presents the vieir of the might) nver Time 

-whose tributaries the Eras flow together witbunt miTin» and 
■sweep before them all mortal things 
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CHAPTER H 

ON THE NATURAL UNITS OF TIME AND 
THEIR USE 

S It appears that max derntd ihcir fust ulras of tune from 
obacrvation of the rooit \nid and striking natural phenomena 
ind that the interval between anj' two consecutive phenomena 
gave tliem the idea about the units of time Sunnsc is th« 
roost stnV.ing of all the natural plienomena and consequently, the 
ntenal between two consecuti'e sunrises came to be considered 
as the, most important unit of time This the smallest of the 
natui'al units i» called Day It is aoteworthy that it aUo 
coincides with the cycle of bodilv functions of animaU such as 
work sleep iligcstion etc 

7 The nest phenomenon that struck men in their nomadic 
life muBt Jiaie been the Lmat phases They could easily watch 
from their huts tl»c varying phases waxing from being a slendcc 
orescent till the Moon appc-ircd round and full and then waning 
till she wav reduced to a taut crc'cctit and ftnaliy lost sight of 
intlteraysoftheSun iftappearogainasacrcsccnt onthe Western 
honion This natural unri ol tuiw i-, called ijwwr >nonf/> 
U consists of about 20* day* and vts duration r long enougli to 
‘uit the ordinary business ol 1 utiun lift. 

B W hen hunting was found inadequate as i means of Ineli 
! ood men mu»t have been forced to betake themselves to 
agriculture This cluw^e naturalk dew tliar attention to the 
phenomena of Seaions Tley observed that tic Sun rose on lie 
Eastern honzoii at a particular point at the conimcnccmcnt 
or about the beginning of i particular season Mfer a Jong and 
patient cmirve (jf obsenatian they might have percnveil tl at 
llie cycK ol the season* exactly coincided with the cycle of the 
Solstices Tl s was a great discovery in that primitive stale of 



RAFTER ni 


21 


s 10] 

liumanitv. The cycle of seasons or the year, which consists of 
about 365 days, was the longest oftbe three natural units of time 
The course of sacrifices, which wa# hept up b} the RiShis and 
pnests, throughout the year, scans to have been originaDy 
intended as a means of a^rtaimng the advance of seasons, so 
essential to agricultnre -The VediC hymns very aptly say that 
the seasons dwell in the year 

9 The knowledge of Astronomy among all the ancient 
nations of the ivorld, such as the inhabitants of Egypt, Assyria, 
India and China, seems to be limited to the ascertaining of the 
lengths of these three natural units The Vedic Calendar as we 
know it at present, from the Vedanga Jyotislia, is based on these 
three units onlj The Eras were then unknown, or if they existed 
at all, they were the regnal eras, t e , they began aid ended with 
the leigas of each king Id the Hmdu Puranas, Chronology 
IS olteu based qu the lists of kings, but vecy rarely on the lengths 
of their reigns 

CIUPTER II! 


OBSERVATION OF THE MOVErVIEIMTS OF THE 8UN 
AND THE MOONAmONG THE STARS 
10 Importance of Personal Observations —To solve 
mechanically, the problems of Chronology by means of rules and 
tables, wthout understanding their theory, does not, m our 
opinion afford real pleasure We Iberelore inteuo to reader help 
jn this direction, to any student, if he is only willing to bestir 
hmisell a little to acquire knowledge by jicnonal efforts and 
expenence For this purpose, be should first select a place from 
whidi he can see the whole of the circular Itunzon, unhindered by 
buildings, trees or hiHs, and commenve his observations at dusk 
He will then see that the stare are slowly and continually moviDg 
from east to west , that new sta^ ate rising m the east and the 
old ones are setting m the west dnnng the whole night . If he 

continues these observatjODS for afew days, he will be convinced 
of thediumalmotionof thestars, tbeJIoon, ana theplanets. But 

in the ca'e of the Moon, hewill notice Ibis peculiantv that m 
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aditiou to kef motion ttcstwards along with the stars she also 
nvovct eastward doxvljr among IhctR Hticohscridshef positions 
relitividy to stars tar % month he wiU find tliat she has made 
one comfdete revolutiwi in abemt 27Jda>s and has returned 
to the star from whidi she had set; out The Stais Regulos 
Spica (Chitri) w AnUrcs (Tyestha) mi> conveniently 
be used as starting points in making this expmment (Hg 1) 

11. Uie Sun also movesltke the Moon among the stars 
from west to east and completes one revolution in about 365^ 
days But as the Sun and (he stars cannot be seen side by side 
like tbe Moon uwing to his overpowenog lustre it is not euy 
to detcrntinc the exact period of his revolution among the stars 
svidiost the ud of instnuncnts A rough estimate of it can be 
olituned by observing the mean duralion of the lisitaisl nsmgs 
aud settings of one of tlie bngfit stars Id e Canopus or Agaitya 
wfueh phenomena arc given m a Panchanga every year 

12 The Suns motion can only be inferred The Kook 
appean to nsc or set on Uie Itorizou of a place almost diametncally 
apposite to the Sun on the Full Moon day Tins cannot happen 
unless both the lumtnanes travel nearly along the same route 
over the sky The roatc is eaUed the Zohat and the great circle 
which runs along the mtddie of it is caUed the £fh^fte or the 
place where tlic eclipses liappeii Tlie observers work will be 
much iacilitated if he makes use of a star atlas* ib his 
observations 

IS The Earth considered as motionless ~Tlift ancient 
asttouomers with the exception o( the Indun Astronomer Arya- 
bliatta belieied that die Eartli mnained (i'cedt m the centre 
of the Universe and itiat the Moon and the Sun revolved rouno 
her m 27J and 3GSJ days respectively This belief continued ta 
pievail till about the yeai ISOOAD when Oopefnictts declared 
that the Larth rotated round its asas and at the same time re • 
vofTcd round the Sun «ilhtheMcionre\olvtn„roaadhfr Weshall 

* Tfa" •DlbriT's Maratlii 'faMaUs Vijnlaa coaUiii 1 c«|A«t»l mxf* 
anO iiDCli uiciul iDloriii*tioo sboal Ibe lUwi 

tC3«i)iw^ hi? '•oiiii Laka tsra aad SuktsLi Sthtia raeaa i; ihe 
TtiiO lUt ttrf» itmt. 
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kuwever stick to tkc old beiicC in explaining the ideas about the 
tithis, ard naUhatras, as the appearances front the earth s surface 
easily lead to i‘ Their exfdanation we shs^ attempt in the next 
chapter 

14. The reader will have noticed that the chief drawback 
m the natural amts of lime is tlieir uicomtiunsurahhly with each 
ether (^ee Table 37. Diys and Months) Not one of them 
13 an cract multiple or a sub multiple of any other Men were 
therefore reqmred tn keep the accotinl of time in these three umts 
separately The annual n^tcr, m which this account is kept, 
IS called a Calendar or a PanebAnga The Cal/Hdars ace called 
Lunar, Solar, and Luni Solar, according! to the importance given 
to one ur the utliec or buUi of these units 

15. The Zodiacal section of the starry vault fFig 1) over 
the head of a person on the equator maybe considered as the dial 
of a \ast clock, over wlucli the Sun and Huun revolve like 
the houit and minute hands In the Lmar Calendar, the lime 
IS meatured by the number of con|ttnctions of the Sun and the 
Mnon hand^ on this dial, and 12 of these conjimciions, or lunauont 
as they are called, are supposed to make one year In the Sofur 
CtltHiar, the existence of the Moon-hand is wltolly ignored, and 
the years are reckoned by the number of revolutions of the Sun- 
hand alone with Reference to a fixed point or a star such as the 
Star Spica The year is snh divided into 12 months each con- 
taining a certain number of days fi^darhtranly or upon some 
pnntiple 

16. TheLtifff SohrrOiIendarisacoaqile'cthingand israther 
difficult to comprehend In it the months are imar, and the 
years art solar The inconveracncc caused by the incommen- 
surabdity is cemedied, however, by means of the intercalary inontlis, 
wluch are peculiar to the Luni Sdar Calendar TTie trOiK mark 
the poittion uf the Moon m relation to that of the Sun , wlule the 
ttuUkiUrat dmotohor ]x»ilion in relation to a fixed itariutg- 
poml Tlie Yogas are suaply tlie sum of the distancrs of the 
Sun and the Moon from the staftmg point, and as sucli they 
do not indicate any iiatuial phenotnenon 
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CHAPTER IV 


the skv-dial and the olodk-dial compared 

(Figuw J) 

«™epi,tAamonstheMar!^i^ 1 toninmUj. aim- Ik 
Lons utre nt.lmd fcy Uj imenlT 

Lh,d,„ .k dnd.bA.o' sTci^:'^' 

kqnonti, tkoesapp™ I* kki anr™ 
n OQSht to be We shaii impressive as 

Cisfnt p.,„. p„p.nd,cohr „ .ho pbn.TLp Jr ‘ 

fr™ the sk/L'Ttk JrJ!o.T,' ““ 
above the honzc« at any mslaut anA n. is yisibJe 

view, ne most reeede I,, „„y r™„ ^ " »*' o"r 

ID empty space UV know irom <jL 

begin to look smaller as we recede fre2 

tore, imagine f.. have travcJletl milJioBa 

towards the scMcm side of tbc lyinhe 

entire orbit of the Sun mav u.t , ^ ^ whence the 

«d tk E„,h . 

for the sake of analogy that the Sun and the Ilf 

same circle with thfir own aneolar e ® re'olve m the 
connected with the common ceSL £ ofT 

so as to present, ,n accordance with the 3^X0^ “* 
system, the appearance of the hour and 
As we now no longer partake of tft Cartbs 

motion, we may imagine that »c s«. »!. c ™tatory 

cchptic, TOth the stare set on its nm ® » e. the 

Fit. I ami the Perth’s sonthem 

« -4 h,.„ A.,kk,. . p„„,, .p, ,, ,r “In: 
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as to shm\ Alnca, Australia and South Amcnca, India being out 
of viw 

19, View of the Edtptio auperposed by & Clock Diala— 
Next suppose that the Echptic rs supaposed by a clock dial, 
so that the 12 o’clock point coincides with the wro starting point 
of Ashviru and the 6 o’clock point coincides with the brilliant 
Star Spica when seen from E, the Earth’s centre In this posi- 
tion the hour divisions of the dial will coincide with the 12 
etpial divisions or Rashis of the Ecliptic, and each mmutc-spacc 
on the dial will contain six degrees ol loi^tude on the Ecliptic 
Consider another circle, concentnc with the dial, to be drawn 
outside the dial and lo be divided into 27 equal parts from the 
same zero starting point of Ashvim, representing tlie 37 nak- 
>hatra spaces Also imagine that » snmlfer moveable card board 
aide ABC has its diameter KBA flfmly attached to the Sun- 
hand EAS by two damps, so that it is ahvays earned by the 
Sun hand along ''vith it like the alarm tclietl in a clocL Sup- 
pose the circumference of this smaller moveable circle to be 
divided into 30 equal parts, representing the tithis, beginning 
Irom the point A 

20. Illustration.— Figure I will present a lucid and impres- 

sue picture of the daily movements of the Sun and the Moon 
in the sky, affording correct and vivid ideas of the tithi, the 
nakshatra, and the ySga, as understood lu a Luni Solar Calendar 
brom analogy we shall now call the hour and minute hands 
[ES, EM] on the dial, the Su* and Moon hands respectively 
Now suppose that tlie Sun and the Moon hands occupy in the 
sky the positions ot the hour and minute hands respectively, 
when the time bv the dock is 36 minutes past four o clock In 
this position tlie Sun hand will be at the 23td minute space, and 
consequently its longitude from tie origin 0 ot Ashvmi will be 
equal to 23 x 6° 138 degrees on the dial Tho Sun hand 

shall have also brought with it the ending point A of the 30th 
tifhi or Ajnavas 5 «,pointu^fo 238” degrees Sundarly, the ifceii 
/ja«i being at the end of the 36thniuiate-space its longitude from 
the ongui 0 will be 36 x 6 = 216 degrees, which are marked along 
the edge of the Zodiac 
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21. Ths TithJ —The angular distance SCM of the Mooa 
Iroai tke Sun is called the Etingaftim ot which 12 degrees make 
»ne tithj In the pr&Bnt instance 216* — 138* = 78*JS the Klonga 
tion Tins divided hy 12 pvo the uumher of ttlhiS elapsed to 
he 61 Uio the Moon hand Tl/ supports this calculation hj 
crossing tlic titbKitele exactly to the imdole of the 7th fithi 

22 The Nakshatra — Tlic longitude of the Moon is SIG* 
This divided by ISJ* (the length of a KaksUatra space) gi'cs 1® - 
li quotient This means that the Moon !iand has travelled over 
16 niishatras and has hnislicd a fifth part of tlic !7th nakshltra 
xdiich is catted jfiiiirctdAtf (Sec Appendiv > The Moon appear 
to occupy this veij position on the cwcumfereuce of the outer 
Circle in Kig I The naUhatra occupied bj the Sun is for 
diitinction called the Mahanakshatra 

23 The Yoga --Tlie naUliatra of the Sun hand is here 

siuiltrly found out l>> dividing tlw Sun s longitude 1 38* by 13i 
The quotient islOSS wluciiindicatcilliat the Sums moimg in the 
Hth niksliitra caltm Piind Pftatgmii T1>t> n home out by its 
pasition m Tig f wheic it uall be seen to liaie crossed a third 
oftlie lUh naksliatra Tin sum of the naUiiatras of the Moon 
aad the bun i^ called a V oga wluch literally means a Sum It is 
merely a numerical expeessum and dors not indicate un^ phe 
noiueiion In tins instano. tlic \ oga is 16 20 10 85 •" 26 55 

1 € thc27tli Yogi i'atilhrth is current 

24 TtieMahapata -\tli n th^sum u( the tropical loiigi 
tudes otlheiiuii and the Muoii (i e longitudes measured from (he 
\ eniil E.qiiiiiox) amount l IHO’ or 300 (here is (tie po siUihtj 
ul the m I dreaded an! iiuu |iu iis tune call 1 wiaA<l[^U uliict 
IS to be it inn d tq pio is Hindu in nligious cereinoni :> Ii 
the fanner case it is called and in the latter cus' 

fiiiHinti In the Vyalipata tli two Jiimiiijries »}irn (lo.sible 
attain equal deci nations on the f*mr tile of the re] sliai equatoi 
wlult. in the Vaidkiti they pvsdbly do the sitine but on the 
ofp0itlf sides of It 

WfV -^the p. nVm of fto 1 oe tl eexaet oi 4oi- t itliea IJ « c^oleea t/t 
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KaranaSi—>T1ic halves of tithu ire called so 

•lilt tlwre are 60 karanas, in a lunar oionCh They rescmbis the 
iilf liouily strokes in a clock, 

26. The Solar and the Laini Solar months and dates. — 
The lun'hind in its annual coarse begmciin^ with the Kfo point of 
-tshrim taiiUtlieSoIarmonthaoddateon tlie dial In Tigure 1 
W IS in the st^ Sinha and has fiushed three-fifths of tt The Solar 
i-j therefore, approxunately the = 16th of Sti^kt or 
CintjfMi of ilalibir (Table IS) 

As the Moon hand £ilf iralks IS times faster it overtiLes 
the Sun hand in each of her monthly re\olutions The instant 
^hen the two hands are seen one over the other, it the ending 
*«nent of An\i-vUya (Sansknta — Ami * together aad Vasa » to 
or conjunction It is also the Ust moment of the preceding 
Iwiar month and the beguuung ot the next In the present ease 
(Fig 1) the Muon Land indicates the 7lh litlu, and the Sun hand 
the leth solar date So twelve days after, the Sun hand will enter 
fhe sign of Kanya. and, the Kaayi Saiikiinti wiU therefore occar 
on the 7 + 12 = 19th tithi or Vadi-chatarthi Hence the current 
lunar mouth IS SAddfa^aiaftede secs 66 and 70) and the tilhi is 

The Pakshas —After the Amivis}! or conjunction, the 
phuesofthcMuongooniftcrcasinslillshe couicsto^, wluch point 
IS movin' with the San diametncally opposite to it There slie 
appears fuU and round, and the aspect is called Pumimi or Full 
Moon The penod from Aoiavasya to rumunn is called 

ot bfifiht fortnight and that fiom Pftnnma to Amirisyi 
is called IwritAiia piishm ot dark fortnight 

2T. The perpetual Clock —By practice one cnibUd to 
state the number g{ the current tithi by a mere gUnce at Uie 
jCoou^s orb The chief hugfat star in tfce naksiiatra, whidi rises 
at about sunset opposite to the Sun, tells approximately the name 
•f the Lunar month It also shows the progress of the night 
by its altitude at any momeirt ThiH the ancient Hmdui had 
turned the starry vault into a Ing eternal clock It reqhired 

BO winding nor was the motion of the hands affe ud by almfis 

phecicchanees Itwasareal ^waya*, wia, i «,kc}les5lu.Uj-antra 
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33. EfTectsolthe Equationsoltht Centris cl the Mcen 
and the Sun, on theendingmomentsol tiihis. nakahatrae and 
Vegas— It isea&ytoseethat tchett the Moon » behind her mean 
place shewiUfcelateinamviDgatthcreqDired di^tancetonake ep 
the required tithi nakshatra and yoga Therefore the cofieetaon 
to the mean ending momest due to the equation of tlie Moon « 
centre, must be plus or additive in tlic firet half of her anomaly 
See Tables 7, 8 and 10 Stnulaily, ouing to the advance of iht 
Ifoon beyond her mean pnsilion during the next half she amvas 
sooner at the required distance, and the correction must, thereferr 
be nunus or subtractive so far as the Moon is coDcemed 

34 The lagging of the Snn behind its mean position inereasis 
the elongation and his advance dimiiusiies it So tliat a gi>ea 
tithi takes place carber and the eoneUion most therefori bt 
niiuus in the first half of his anoinal> and plus m the next half, 
so far as the Sun is concerned See Table 6 

The efiert of Ihe Sun» equattoji of cenlre on the eadiig 
iTioment of a yoga, is similar to that of the Moon on the ending 
moment of a tithi See Table 9 (PIhs in the first half and mitiHS 
in the second half of the Sun % anomaly.) 

The Sun can produce no eHect on the ending moment of a 
nakshatra which depcnd> entirel 5 on the Moons equation of 
the centre 

35 The suppression * and repetition or Vnddhi of tithis 
etc,, how caused —TbeequalionsotthccentresofthcSunandthe 
^loon by causing variations of the ending moments of the tithis 
nakshalras and yogas, aLo shorten and lengthen their durations 
The duration of a bthi vanesbehveen at Ogh and 65 3 gh 
that of a nakshatra beCuven 34 0 gh and 66 3 gf; and tliat of a 
yoga between 52 2 gh and 61 5 gh When the duration cf a 
tithi exceeds fid gli it sometimes happens that tlie titfii begins 
shortly before the Sunrise cm one day continues during the GO gh* 

* Of eonrso isbaya tithis vonld imur even tJ the motioos of tbr Sue 
aad Mooa were nnifoim as a mtao titlu «I S9 gh »» sciallcr tha* a 
natuialilajirfOO gh batintbatasetbeyanshl occur at muforsi inttrvali 
as la the Veihe caJeaU,.! aoil there would be no lithi vnddbi The laequa 
litres lo Ihe motioDs rnidec the isterrals between hshaya tithis irtegnltr 
and mahe iilhi vnddhi pos'iUe 
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ni It, and ends shortlj alter the Snnnse oi tJ e lollomng dat , As 
the tithi on winch the Sun nses is sniiposed to rule over that daj 
the same tithi is shown on the two consecutwc dajs in the 
Panchivnga This is calied The tt<Ai VrUdhi or the 2'ns^flrsfia 
tithi On the (.ontrarj when the duration less thin f?0 gli , 
it ocdasonally occurs that a liUu begins shortly after the Sun 
nse of a day and ends shorth’ before the ncNt Sunrise In this 
case the tithi touches neither the preceding nor the follmnrg 
Sunrise and is looked apon as a tska)altlhi oreNpuugcd tithi, 
and IS not sliowTi in the Panchanga Tlic tnddhi and kshija 
of nakslntras and yogas occur under «imiUf conditions Tlie 
yoga IS inore liable to be supjiressed than repeated 

38 Tliu difference between the mean ind true motions of 
the Moon IS greatest at A and P and ml it B and D it 
vanes as the cosine of the anomah Tlu. iquation of the centre, 
whicli u the integril or tlu total sum of all the differences of 
motion vanes tlicreforc a- tlu- «mc ol the anomaly according to 
the principle of falrnlu (lifesc JS) 


tJUPI I K \ 1 

THE IDENTITY OF THE ANCIENT AND 
MODERN INEQUALITIES OF THE 
SUN AND THE MOON 

37 Til uiiciint WiTian jvtron nwr wm undoiibtedlv 
tile muse iiiiellic nt anil kuii i).lii 1 (> opi Ila alKrnce of 
accunti. instrument-' for inca mam, tim and iii„li s m tJio e aces 
prohahh coiiipilkil Hum Ij limit tl«it li n itimo to echpvej 
only It :•> mlh wondirful that onlr suth dilTicultu' they 
should liasi. sueccidid nicrfv in thttr iltlmninalioii ol HjC solar 
and lunar mequalilio Tli^ir co^dheunt" arc of tjursi. the 
a^regatr of ilie ci>-«dliacnt« of the mxlcrn iiicqii ililie-- is tlicy 
appear on the occasion of the edipsc-s 

38 We shill nin deni mstrate Iiou thr clu"f in«dmi 
inequalities of the ^focn and the ^un can U. combined into two 
groupie, one rtopendiii'' on thi solar aid the nllicf on tlie lunar 
anoniali 
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Thft follomng are ihc pnnapal inequalities adopted by 
Tiof P Hansen in his lunar and solar Iheones — 
Tiittneqn/iitietvflhe Moon 
Equation nfcentn — 377 4a3n (n s anomaly] 

Evection — 74 4 sir (<[ — 0) — 4 s anomaly 

Vanation + 3.v 7sm 2(ii — 0) 

Annual Variation +11 9 sin Osunomalv 
Parallactic Equation — 2 6sin2{if — 0)— Osanomaly 
The inequality of t e Siui 
Equation of Centre — 115 3sm 

39 At the tune of the eclipses the terms of the form 
3 ( f — 0) in (lieabovcargurnents become zero CoosequwitJy the 
-third lunar inoquaUty called vanatioo varusbes altogether 
The fourth and the ftith ineqaabties can be grouped with the 
Sun s inequality u ith their signs changed in order that they may 
not adversely affect the tune of the eclipses by the transfer 

The filth inequality twice undergoes (he change of sign first 
cnving to its transfer and secondly owing to the sign (— } minus 
attaclied to the Srnis anomaly in il and therefore remains 
unchanged 

Consequently on the occasion of an eclipse tUc following two 
groups can be formed out of the six inequalities 
ne Lunar Croup 
^ — 377 4 sin c s anomaly 
1 + 7f 4 sin $ s anomaly 

The Solar group 
f — 115 3 sm Os anomaly 
f — 1 1 9 sin 0 s anomaly 

[ 2 6 sm 0 s anomaly 

40 By summing up these groups separately w e obtain tlie 
foUfrmng two single ineqaalilies wpiesenf ng m \alue all the 
chief modern inequaliUcs 

J s equation 303 Oaii « s anomaly 

O 6 equation — — 129 8 sm O s anomaly 

— 432 8 
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Tliese are identical with the tollOTing ti'o inequalities, 
ternuned from obserxalion the Assjrians tvcnt\ five centuriet- 
ago [See Talile 37 midei SuryaSiddhanla ) 

(T 5 equation — “ 302 4jan i’»anomal> 

Q s iHjualioii = — 130' 5 «ui. 0 s anomalj 

— 432 

A'o/e— The author of this work believes tliat tlie above 
(kmonstration is cntirclv lus own -\nd that tie has not been 
anticipated before ' 


tHAlTER VII 

DEFINITIONS OF TEOINlChk TERMS 
(Ficnrc 3 

Tito iiifonnation an I •.\pljnacivin m^vii in the forvgoing 
cliaptere may have ii n bopul |>r<.)var<d tin. student’s mind 
to understand the d finilions of tin. followin" term wliicli are 
leeJmca! Many of them will api><.ar nitre recipitiihtions of 
what has been cAphine 1 1>»( ' 

TERMS 8IONIFY1NO SPACE 

41 The SIddhsntic or Ptolemaic System Vncimt 

d«troiionicrs snpp,,^ j i), ,i |i , | m 1,^1 m tin. tuitre of 

tht tnivcrso and iJal tin. |t 1 i round it ui circles m 

tfiefollovunff ord r !»' thtVhon Mruun Hit bun ^^a^s, 

jupiiii and Saturn Hi jl t t U« hv I uij. movid far 
bovc nd the otbit of Sutun llwir m ti 11 » i unifomi an 1 was 
diu Co 1 gr^'J! whirlwind cill d IVav ilunil I 

42 Tilt jj’p 111 III ir ilii ] itfi uf tl (. Sun uitoiit. 1 lie stars 
e, calUd tlif Irfi/hr iFic l n t It issui{>ii i 1 to lx divided 
into 3G0 dcgreis tarli dvj,n liiin„ subdivi lid into iW minutes 
and tacli minulr buns acajn sulxlivid d into 00 vcoiuh TIk 
M oon ind tl e pUnels alwa^j, ajipear to iikiVi ntar it 

43 Tilt iritnl point on 1h Tjlipiic ftom v'hicli the i ircular 
disi inces or lonait id«"i ot the ^un, tin M xm Jtid tin- 'tars art 
nitaurcl i-. eal’ d thi' jSrsf ^tmte/zlsihiri or V*liun\ ii It is 
situated aeeordmt; to the oM ‘'jr^aSldl int i qti ImI in tit 
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Pancha SiddJuDtiU, dunictncall^ oppoite Jo the bright star 
Chitra (Spica, Fig 1) Bat imiig to an excess of about 3 
nuntues m the penod of the sidereal tear adopted in all the 
Snlilhantas fhts 1st point shifts itself forward, at the slow rate 
ofaboutQnedegreeni420years [F»*sec 2(1(1 [ajandsec 132 (c) ] 

44 The 12 equal parts into which the Ecliptic is divided, 
beginning at the hrat p«nt of Ashvuu are called Rashis or signs. 
The entry of the Sun into a Rashi is called Ins Sankrawana or 
Sank/anh (Hg 1), which offeniwed as a synonym for RAshi 

45 The 27 equal parts into which the Lcliptic is divided, 
beginning ftomthc first point of Ashvuu, ate called the iVa^sAiiffds 
Generally, the most conspicuous star found m the spaca of eaclt 
Naksliatra is mllpd its Ydga ta/it (F^ 1) 

46 The distance of a licavetilj body, measured eastward, 
frotu the fi«t point of Ashvini to the foot of the perpendicular 
dropped from the body upon the ecliptic is called its hngtfuile, 
and the perpendicular is called its hciiiide (Fig 3 ) Pnis the 
Moon's longitude and nm her Ij'ituJe 

47 The angular distance of the centre of the Moon from 
the centre of the Son is called her tltnigtU.mi Twelve degrees of 
elongation mate one litht space so that (here are 30 tithi spaces 
in the ciicleof elongation, which is denoted by the symbol («—©). 
(See Figs 1 and 3) 

48 The linear distance from the centre of the Earth to the 
centre of the orbit of the Moon, or to tlie centre of the supposed 
orbit of the Sun is called the eccealneU} It produces the equation 
of the centre (Sec the line i’C in 2 ) 

49 The point on the orcumferoice of (he 'loon’s orbit^ 

winch Is farthest from the Earth, is called the and the 

nearest point is called the Pengee (Fig 2 ) 

50 The angubr distance of the Moon or the Sun from 
their respective Apogees, as seenfromtheccntiRof their circular 
orbits, IS called (he ///«« attorney hr instance, (he angles AO/ in 
Fig 2 But as seen from the Earth’s Centre itis called the 
eccentric or true anomvlv aa the angles y(Ff 
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51 The ejualion of the centre istlie angular dislance, by 
^vhichtheSunortlicMoonmovn^nnilonrdymlbe eccentnc orbit, 
is seenbehifidor ahead of the mean position It vanishes at Apogee 
andPengecandattaiRsils greatest value nearly hall way between 
-those two points See the angles il/i? or the arcs /r (fig 2) 

52 Tht Celesiittt Equator b a great circle equidistant 
from the two poles It mis the ediptic in two opposite points 
called the ejm«o«s The point through which the Ecbptic passes 
to the northern side of the equator is called the Vernal Aquinos 
and the other point is called the Autumnal Equtnox (fig 3 ) 
The equinoxes lia VC a slow retrograde motion ol 50' 2 per jear 

53 The distance in degrees reckoned on the ccbptic 
from the s-emal equinox to the loot of the perpendicular dropped 
on the ecliptic from a celestial body is calteil its tropical longitude 
InTig 1 the angle I ES (lfiO*)andin figS thearcOSare the 
Sun 5 tropical longitude 

54 The tropical I ngitude of the first point of A In ml 
reckoned in degrees is called Ayaifdmhas The 
according to Munjal increase skiwlv at tlu- rate of about 59' 
pnr year of wliidi about f' ;> iro one to the annual shifting 
eastward of the first jioint if Ashvini <P) owing to the excess of 
-tlosiderejl jear of snrya S and SO’ 2 diic tothcactual 
precession of the \emal Eqnmov (0) (Hg 3 ) 

55 The oibit of the Mouji tuts the iclipuc in tuo opposite 
fxiints called nui > Tlie ninit. through winch the orbit passe' 
to the norlhcrr side of llie ecliptic is called I^ahu mtl tfii. other 
is callwl/irh T1 fse ii 1 s 1a\e a daitj retrograde motion of 
about 3 (fig 3) 

55 The longitude of tliat point of tic Trliptic winch is m 
contact with the honioo of a place at agiscn inonicnt is raHnl 
-the Lagiut at that moment 

57 ric independent satiable often cyptessed in or 
time on which depends the latncofadejxindpnt vanablc Kcalled 
^-in Argiitnent It is alwas' stated at tlie head ol each tnbh ntl 
js shown on one or two 'ides of li 
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A table has sometimes two ai^umcnts and i» then called a 
table of double enlrv as the Tabfes 12 28, 33 35 One of them 
IS shown on the vertical side and the other on the honsontal 
side of the table In this case the quantity to be found out lies 
at their croising point 

58 The angular correction made to tlie mean value in order 

to obtain the trac one is called an equalton or an tneqiialtly as 
the angle EfO (Fig 2) ^ 

TERMS SIGNIFYING TIME 

59 The instant when the true Sun arrives at the imtia’ 
point of Ashvim P (Fig 3), is called the Meshadi or Ejwch of the 
commencement of the Hindu sidereal year (Table 3 ) 

60 The time m which the Sun departing from any fixed 
star returns to the same star is called the Jufrrwfyrar Accord 
uig to the Surya Sidilhanta its length i> 355238738481 days 
But according to Prof Newcomb it is 36»’2s6 88S 4 days 

Ocie^welftli of a sidereal year is a mean sola: month, 
and the time tahen hy the true Sun in passing through a given 
Raslii IS thetruosoUrmonth corresponding to that I?tlshi (Vide 
Section fO ) 

61 The time that passes bctvreen tno conjunction:, of the 

Sun and the Moon is called a ora lunar monih Its mean 

duration is 29 530 587 946 days One Uiirtieth of a lunar month is 
ameantithi or lunar day, and its length is 98433 of a day 

62. 'Hic pbtiod in which the Moon makes one complete 
revolution with reference to anv fixed star is called a udercal 
month Its length is 27 321 674 IfiO days 

63 Tlie time of the \foon s revolution from apogee to apogee 
!•> called an anowitistic tnonth Its length is 27 534 599 9 days 

64 The time reckoned in ^latis from the apparent Sun* 
nsc at a plate n called Sawma It is employed m the performatitB 
of the Hindu religious crrcmonies 

Noli — 1 day = 60 ghatis , 1 ^latt « 60 palas , 1 hour ~ 2 5 
phatia 1 minute =25 palas and f pala — 0 4 of a mmate 
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CHAPTER Vri! 

THE THEORY OFTHE ADHIKA AND KSHAYA 
MONTHS 

[Forprafticatdtkmimtion tide see. IftS ) 

65 The aiJAifcrt or the intercalary month is n pecuhanlj 
o£ tlie Luni-solar caleiitlar and is diie to the e\ce$s of the solar 
■jear o\t,r the lunar bj 11 0G48 tithi'< Tins excess amounts 
to one lunar mouth in 32 o32 sohr months or 7 lunar months 
mahout ISsolar jears 

The luni solar calendar i» the most ancient and has been 
inuseamonsthc Chaldeans the Hindus the Jews andthcQuncsr 
Tlie intercalary months were assigned by them to certain fixed 
yearsofthcircyelcs (.1* secs 129 151 154) and being calculated 
svjth mean motions there was no possibility of a Kshci) a iiiuiitli 

It were the Hindus it appears who first took the bold step of 
introilucing into their c »kulHion> the true motions and po itions 
ef the Sun and the Moon But this step ojiefied a doorway for the 
strange and hitherto unknown As/tfitf month %e the supnrrsxed 
month 

66 Lunar months how named —Tnat lunar mun h in 
which the Sun enters the Meslia RashiisnaUed Qiaitra that in 
which he enters the I n»habha Kushi w called Vai^haUia and 
so on The lunar month in which no Sankramana occurs is called 
adhika and bears tlie ■,ime nunc as rhnt of the next lunar month 
That lunar month in winch 1 vo '’ankransinas occur gets two 
ramex • of which flu tir>t retimed and the 'ccond is suppressed 
or ]0incd to the preceding 

67 Importance of the Adhika monUis —Table 2 funushes 
alt the Adhika and Ksima months that liasc occurred or shall 
occur from Slnka icar* 0 to 2t0o In calculating the ending 
tnonvent ot a giscntitlu vt is absolutely necessary to know 
beforehand whether tlie given year contains any Adhika or Kshaja 
month For intiumt this knowledge it is impossible to determine 
the exact number ol tithis intervening Irtwccn the epoch of tl e 
Mesha Sankranti and thegiventitla fl ide scv 79) 

• The Buthot b>e ereii bS Kiditt d maoaKntit eopy of *a oldjiandiSpe 
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68 Prescience of the Adhika months — Wicn the elements 
ior tJw epoch of Meshi Sanlkrlnti are calcidated (sec 77) the 
tithi or the ri//ii Sbudilt^ is it is called by waj of pre eminence 
can tell iia whether the year conlams an Adliika month and if so 
what month i-. most M.ely to become Adhika ' An Aclhika month 
ts possible only if the tilhi ^ uddhiis between 19 and 31 and is 
impossible outs do the~c Ian u For instance the Trthi Shuddhi for 
Kali j car 0 in Tabic 3 1» 27 ThiaTitlu 'nmddhi lyinsbetueen 
the said 1 mits the year 0 contained an Adhika roontli m 1 icJi was 
most jirnb ilily Jyc tlia as tlie nret sectiou sliows 

69 The limits of the Adhika and Kshaya months —The 
fiUonmg’ ire the I mitioR waltics of tithi-shudjbi «ithm whicii 
each of the montl s sltowm ag-imst them may possibly become 
Adluka ct Kshata 

Aef<— The limits arc common to Sutja <\r5a and Brahma 
■siJdliantns alike 

Lt iiticj Ttlht Skuddh 

ltetween-29 e-'SI 2 Adhika Cha tra is ixhsillc 

23 2— 'to 4 taishakha 

26 4—39 1 Jjestba 

24 a -27 3 Ashadlia 

22 4 — 3» 3 9iro\ana 

20 &-33 3 Dhodrapada 

19 8-21 7 Ashiina 

19 3—20 6 KurtiL-i 

19 3—20 I M.irga 'Ihirsl a or 

K>h ja K»rtika 

19 4—30 1 warga Shlxsha . 

19 o— 20 2 Pausha 

19 3 -20 7 Adi ka «»lgiina 

hole 1—Tlie limits of tl « months Kurtika ''ln.pa Wrsla and 
PausI a arc ncail) cqoil and as such are of little practical x'aloe. 
It » only alter actual calcuUtwms ©t Uie times of the SankTititis 
-and new Afoons that wcareabletodccidc wl ch of tli-m ii Adhika 
or Kshay a 

•The «Tflk«!4]rn{lhe Muha SukranliU ■ AUtpa 

tbfi lord of tl e jtor 
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70 A solit moHth is oftea called bj the name of the Rashu 
in which the Sun is movinf; and its length is the time which he 
takes to cross the Rashi In the iollomng tabic are given the 
names of the lunar month , and the lumes of flic solar months, 
connected vvUh tlwin m the uunnet stated in the first sentence 
of section 6G and also the lengths ol the -^jlar months in 
riaj's according to the Surya-siddhanti ~ 


pianie of 
Lunar 
. month 

Connected 

Solar 

month 

Length 
of Solar 
month, 
in days* 

name of 
Lunar 
month 

Connected 

Solar 

month 

Length 
of Solar 
month 
in dayi 


Jlesha 

30 01 

Ashvina 

Tula 

"9 SU 

Vaishakha 

Vrnha 

31 42 

RurliL'v 

Vri«rhik'i 

29 4‘> 

lyeStha . 

Mithuna 

31 C4 

Msrga 

Dhanu 

29 32 

Axhadhs 

Kirks 

31 4S 

rnusLa 

'lakanv 

29 4A 


Smlia 

11 02 

Magha 

Kutaliha 

29 S2 

Bb&dm 

Kanyi 

30 44 

I’li&lguin 

Blinn 

30 33 


Wok —The lengths of the solar montlis remain invariable for 
centuries but those of the Lunar months vary between 29 2" 
and 29 S2 days 

71 Aptitude of months tor becoming Adlilka and 
Kshaya— A lunar month can Uconu Adlali it thi dumUon of 
the solar month coniK-cUd witU It*. pctjiUinf, month i>i gitatrr 
than tint of a lunar nwnlh an I it can li dhiiu Ksliaja if *ln 
duration of tlif 'olar month cuaiiui d «un itscll is less Sci 
the prcccduif: «(Tlir>n 

Tlic 7 montln from Miilcuoi I \ J mm hiliiJ tin first con 
dition only and can on that act nnt ihiay. Adhika but 

can never Kconw. h^lnja Tlit kurtiUiu.! Mirgaditrslia months 
fulfil both th'- coiKfilions in n-^ficct of tli limits (J9 27 — 29 8J 
di>w) «{ a iunat month but witlnn i verv small inut.in Tlit) 
thcrcfofi tan bcuome both Adluka an I hsima but ran.l> 

The month Pausha has almost no chance of becoming Adhika 
Init Ins a greater chance o| Ivwwmng Kshaya than the morlli 
Miirgashimha The month Magla can Ixcoim, AdliiU but not 
K-shiya But the liinitA arc <o narrow that it has never Ixconie 
either Adluka or Kshaya 
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72 The limits ota Kshaya month are so narrow and »o 
nearly identical with those ol an Adluka that it is generally pre- 
ceded and follovied though not nnniediately by an Adliika month, 
so that there are often two Adhika months w hen a Kshaya month 
occurs The shortest period of itsiecurrence is’l^years m which 
the change in the tithishuddhi is onlv 0231. but that m the 
Moon s anomaly is — 50“ 3 The other periods of recurrence 
are 16 G5 122 and !4I years made upo( multiples of 19 plus 8 
Ganesli Dauajna gives in a verse the foUcnvtng Shaka. year'- 
winch contam a kshaya month according to the Sutya Siddhanta 
1482 1803 1744 1S35 202$ -Mto 2HS 2167 2232 2373 2392 
2ol4 2o33 2So3 2674 279$ and 2315 He also give< additional 
Shaka. years which contain a Kshaya month when calculated by 
the Aj^ Siddhanta Thev are 14SJ 1763 J90« 2129 218$ 
am:22Sl 


CHAPTER r\ 

THE LUNI-SOLAR CALENDAR 

iecofdinj lolhe Surga SiJdAioits 

73 This calendar has been m use m India from the eailiest 
time down to the present In its present form probably smee 
Shak.1 200 It uses the true positions of the Sun and the Moon 
instead of the mean ones as in Vedanga Jiotishn Though this was 
1 real advance in the right directioo yet it has necessitated 
troublesome calculations Tlie solar calcadar is mudi simpler 
to calculate and seems therefore to l»\e been ndhered to bj 
our brethren the Bengalees and the South Indians 

74 The Sankalpa — Before proccedeng w<th any religtou:, 
cerciuony a pious Biahiiuii must declare solcnuily his intention 
to perform it according to the formula, called Sankalpa The 
Sanialpa opens with the rcatal of the chronological order of the 
grand divisions nod subdiviaons of time begmtung with the 
Shn SKteia VirAhi Kalpa down to the very titlu oakshatra j oga 
and karana of the day aswtdl as of the geographical position of 
the place and o{ the signs ortcopied by Jupiter and other planets 

k Panchinga is Ihercfori. as much necessary to hij ithgious life as 
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Jood and u,uer are to hk woildl} e\istence I( is thj$ inseparable 
connection of Astrononij anth the Hindu rchgion tint Jias saved 
the lormer from total n^Iect 

75 Th. thr.. ch»t Siddhlnta. and th. parts ot India 
TYharn th.y ar. „,ad con,pn*™te standard nail on the 
leoo ami practice of \stronomj is called a S,llhi„i„ Then 
’ “‘'S.oaS' the trja S’ and tlir 

wanna S Thr first ,s ard thronglant Hr Indian Puinntuh 
on amount ol its grata, aoonracy TI« srcond ,s used m llalabar, 
Travanmrr ™d ila T.ad I)„te,s ||„ ,|,„d „ 

b n "': J !»'“ »' but ir at prt rut 

ein^ gradually alxindon-d in faiour of flu. first 

thrmlrniy,'" lb» biddl.a.tts 

Iho mlculattous am mad Ii,„ ih, [pon, 

oomum. ’T'”, " '■ ‘■'"■ol impi-dblo to 

Si oalM i”b 7“ »' Xbibmmtar) 

a blhil b I udhtiio ballot 

”h , ji'i 17"’ iS'' 

and the Hoiin ir a *’7 o "' ** Vahrand 

andthe/J,„„,„„dr li, r„«,r/ai. „i uiud, ,s 

“’’tTrA'i'i'a r r",”' ‘ 

Ihi/arahua Tb" , 1^177,,' 
baiaea Kutf,..!. 

™ Of ” 

TlTHr IN UJJaiN MEANTJME <U M T ) 

77 Method "lien tlif pienirar isof III. c, r i 

oen1S ‘:."t”VD :rarS7 

alnrrr 4K I * S^ni-Tlt cnf.r TiWv 3 Inrl u\( 

•separatelv Ti.o si.m. .^.n ’ ^ '''■ivnt'S 

P ei> nic sums wD represent t!.r ^ala« of H,,. .Icmcnls 
at h- rou,n„.co,„™i „I r.s„ 

» the Momcr. „I Med, s„n,a„, „i,„7 



§80] cHiPfEP ir AS 

78 Complete tbe ftactMml tithi by nddins t) it its com 
plement in decimal fracbon l>iiniai4b the complement of tlie 
tithi b 5 one sixtj fourth part of itedf anJ call the remainder C 

Wnte the value of C bekm the e’eraentsof \ara date and the 
Sun s anomaly and put mo beUwi those of Rahu and A\ anam^ha 
when they are icquircd {jtde sertHms 162 169 173) 

^lultipl} C by 13 and jdace the pradiirt heloi the element 
of the Moons anomaly as degrees 

Add up all the elements separately and denote them by S 
This part of the worLing is called the completion ej Uie 
Ttlhi Sliiiddhi whereby wc obtain the values of the elemcntj at 
the endmi; moment of the fithi Shuddhi 

79 Refer the Shaka yearlo Tabk 2 and see if it rmtaiiis 
any Adhika or Kshaya month Tlien couut llie number of tUhi» 
elapsed front the be^nning of the Ltim Solar rear (which begins 
on the first tithi of Chaitra] to tbe end of tbe given tithi taking 
into account the 30 titbis of Ute Adhika tnontb and omitting the 
SOlithisoflhc kshayti month if there be anv, and d*ncte the 
total by T 

Deduct from T tl-e completed tithi shuddhi S, ana call the 
Tcmaining tithis R Thus T-S R andS--R"«T 

Enter Table 5 with R as argument write the increments 
below tlic dements denoted by S and ada them separately The 
sums will be the mean elements at the endiriB moment of the given 
mean titbi T 

89 To obtain (he ending instant of the true Tithi 
as seen from the Earth's centre, and the English date 
corresponding to U 

Enter Table 6 with Suns anomaly as its argument take 
out thi. Sun s equation of centre expreKeU as fnfction of a day, 
and place it below tbe \ani and English date 

Multiply the Sun > cq aobon b> 12 (more correctly by ] 2 2), 
pul the product as degrees below the Moon s anomaly and add 
them up 
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With this corrected anomaly of the Moon, enter Table 7, taLe 
out the Moon’s equation of centre, and place it below Vara and 
date. 

Add up the three quantities according to their signs. The 
integers of VSra indicate the number of the IIW iav.’one 
inditatog Sunday , tv» o mdicatmg Monday , and so on. 

Multiplj tlie fraction of llic Vara by 60 , and the integers 
oi the product mil denote the ghatis. Multiply again the ir^’ction 
of gbatisbi 60, and the product mil represent the number of 
pahs. 

Thuswc arriu*att!ierd« g/w/Kand^fllur, of the time when 
the tithi ends 

81 To dr/iriJifff' the Fn^lish month and date —All that One 
his to do nou js tc rpfer to Table Jl and find out the highest 
number of dujs thut lan I* ^ubtfacted from the total of days, 
calculated 111 the column headed \D dak andtosublnictthem. 
flic rciiuindcr mil slion ilic month and date of tlic Chnstian 
Era, tfic year biuiig slioiin m tla third column of the worhng. 
(ViisStc 82|lyptolulcublu«i| Ibeyur should be increased 
bv unit) fllii-n tlie datepasM-iPiumlHrSl. 

iVole \ - llir 1 nil'll dak libin buppiN-d to Ixgin at mun 
suiinse of U])niii 
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On refetnng to Table 2 we see lhal m 1831 the moath 
Shiivana was adhil^ Countu^ Ihjs adhfka, which precedes 
MSgha we obtain 11 for the nomber of months elapsed since the 
beginning of the Lunt Solar year 1831 Consequently the required 
tithi is the (11 X 38) -t* 18 — 84Bth from the beginnmg —This ts 
dtmoted by T in the foUonmg Wotking.— 

TVPE OF CALCULATION 


Titht— hmRKiiS of Shaia 1831 



EXPLANATION 


83 The eomptitation upto the elements of the desired mean 
•tithi T istooeasj to require explanataon We then enter Table 6 
with Sun s anomaly 236’ iBas its Aigumeiit and take out the 
Sun's cfuafian -f U9day and writeit below tfe Varaanddatc 
\Vb Uieii muftiplj thcSunseqaation +0 149 tn 12 and add 
the product 4*1* 78 fn the Moon s anomalv 341° 08 and obtain 
^2* 86 With this value of Aloon s anomaly we enter Table 7 
^nd obtain — 0 133 day for the Moons e^iialten of the centre, 
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■>nd TC ^^nte jt bJow that of the Sun in the columns cf Vara 
and date Lastly ttc add np the three quantities according to 
theirsigns nntl ga \ ara I 264 L,tlicfH/jH*Mwirfrt/of tlien'miired 
tithi 


Tlie intigir 1 m the Vara indicates tliat the titlii ended on a 
Sunday Tlic fraction 0 264 multiplied by 60 yields IS 84 
Rhatis and tlie fraction 0 84 multiplied by 60 yields SO palas 
So the result ,s tliat the tithi MugU knilmi 3 ofShakaycar 1831 
enrferf o« ii5i/)irfi> < 1 / anrf SO ^f,» aflaihtwcm Siinnsf 
at Ujjant rraclioiis of a day are easih conicrted into ghatis 
md palas by means of Tabic 40 

Tlus result is m complete agreement nith that obtained by 
U B Filial in Ins Chronology page 15 

84 The English date - in the column for date we hair 
A 333 day* Bv alcning to Talde 1 1 under April wc see that 
the highest number tlnu can be subtracted from 333 is 306 iipfo 
the enil ol January or 1 ebruary 0 This being subtracted we get 
27t)i of February Idly becauselNe year 100f»endedoni;cecmbcr 
31 and the year 1010 iniimipnced on January 1 

\ot{ -Thu mctlud 111 converting the meantime ofUjjain 
into the tinii" i ..loml from the true •'^unn df ant place is 
eiBplaineil in Clupui \\ I 

CALCULATION OF THE ENDING MOMENT OF A 
NAKSHATRfl 


85 Connected with » month and Tilhi mkshatraor 
ayc^i unless loaiceiid with dnyluii.it month hasKOiiem 
taitct a t \t siiall tlicrcfoic fqiluin here how to calculate 
the ending moment of . i.aksl.atra concurrent with i guea till i. 
It mean “mn nse (I rfe Section 116) 

8S Definition -A bthi counted liom the preceding New 
Moon of a current muntlr « a mnlhfy iMi „lnle the same 
counted from the bcgming of Chmtra is ciflcU an a,m«al Uth, 


Vo/c Here the words tithi and should be understood 
to m -1,1 the spaces indicated hv them and rof the times 
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87. IVIetliod.^I'iit the monthlj tithi and the Sun’s anomaly 
into ihcir places m the Mouing formuh, anil soUc it foe tlie 
iialiliatra The nakshatra thus derived wil bo ninmng at the 
moment indicated bv the Vln of Uic mean titld T, 

3 t > 

j ( 12’ X MOfi/fcly (i/Jli) + 0'i anflm + ?7“ 2G j 

Tlun 111 place of the annuallitluT, m the preceding calculiiion, 
pul the Iniclional naksliatra, and retamonly tho Moon's anomaly* 
omitting 111* Sun's ammilv as unnecessary 

Complete the fraction'll nakshira bj adding to it its decimal 
complement Increase this decimal complement by one eightieth 
|ml ol itself and then add it to Vim 

Multiply the incfc'iscd complement bj and add tlio 
product to the Moon's anomaly as depTw-i 

\\ nil llic Moon’s anomaly take out from 1 able 8 tlie ^'oon’t 
miaiion (or Naksliatra and add it to the Vki 

Tlic result will be the enhn" mnicnt (if the completed 
mle-hatra from the mean Sunrise of UjjMn 

88. Example.— Iind the ending raoinciit of the naf.'liatra 

curant \utli JlSgIn Knshm TntijAof Sliaka IWl 

Tutting the monthlj titlu I8and the Sun's anomalv 23G’'1S 
into the pcLCcding formula and solving it for jiikvliitn, \ie gel 
12‘708 as mean nakdala current uith tin. l^th titlii Tie 
fnclioii 70S kloiigs to the ISlh nakslntra Minch i-> named Hista 
(TiMIk .\ppciidix I 
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CALCULATION OF THE ENDING IHOIMENT 
OF A YOGA 

85 Method — Uissimiiartothatol aiuVshatra Calculate 
the current mean >&ga bj the following formula employing m 
it the mean nakshalra, obtained by the formuJa of Section 88 
2 X nrrils^ofwi — 0 9 x tnonOhf uthts = ^joga 
Put tins joga in place of the litlii as before Complete it 
by adding to it its dccintal complement Diminish the complement 
by one seventeenth P^*t of itsdt and add it to Vam an I 
to the Suns anomaly Multiply the dioiimshcd complement bj 
13 and add the product in degrees to the tloon s anomaly 

Then with the^unsanomalj take out from Table 9 Hie Sun s 
equation of centre and writ< it under the Vara 

''lultiply the Sun s equation by )4 and udd the product in 
4<‘grees to tlw Moor'- anomaly willi the Moons anomalythus 
corrected takeout from Table 10 the Moon s equation and wnie 
It below that of the bun Then add up the Vara and the two 
cquaticns according to their >igns 

The result « ill be the erfin^ momnt of the completed y oga 
Imin the mean Sunrise of L ijain 

90 Example - I ind tl e ending moment of the yogi con 
eumng at mean ^uwi«c with Magha Kndina 3 of Shaka jMi’ 
1831 

Tirst ttc Lalculatc thciurrent jogaby the aboie lormula 
■oi Section 89 and get ter it d 216 thv fraction 216 belongs to 
the ymga Gaida (I the ’Vp]>cndi'( ) 

(2x12 70^ — ( 9 X 18) =• 9 2lfl yogas 
Typ nj cafriifalion of a Ynag 

Erplaaton \ 

\ ogi curriiit at T 9 

Lompliiiifiil 

^Gaiiila^ ga in ' 

Tab 9 \(g S3l* Sun srqualion 
Tab 10 Aig 9 0* Muonscqujlc 

It anda \oea ritd* Sonday 
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Take this round number for R awl calculate, as before the- 
ending moment of tbe resulting tithi, S R «:= T 

Should the tithi T th«» found, end on cither the preceding 
or the follCAving date, tlic number of IJic tithi should bi 
corrected as to tall; uith the giren date. 

For instance snppuir that it is required to calculate the 
tithi whicli concurs with fhe fuinnse of the nnglish date, Sunday, 
the 27tli of Fehcaarj 1910 

In the e\Mnple oi Section 92 the completed mhi shiiddlu 
S is 23 and the date is April 13*333 We know from Table II 
tliat the period from April h to 27th I ebruaty is 306 + 27 «»=• 333 
days 


Subtracting 13 333 dd\s from 333 dajs we get 319*667 
days Dividin? thtrt by CTwtget 5*07t as tjuutitnt Adding 
316'667 and 5 071 «e gel 321 741 or in rsurC number 325 
tithis, which represent R in this instance 

Witli this K we proceed as m thu etamplc of Section 82. and 
arnvc at the result that 23 + 325 — 318 — T which was M4gha' 
Krishna 3 of SluLa year IS3I a^Slirlvana was adhiha in 1931 
by TaWc 2 

THE MOST ANCIENT TITHI MENTIONINO 
THE WEEK-DAY 

94. Example Z.~Cakubtc the ending moment Of Ashidhi 
ShiiUa diudaOii, Tliuisday.jn Kaliyuga year 3585 or Shalca 
yeir -infi * 

Thi- IS the celebrated test problem seiccted by Mr I>i*it 
nail others in tVir works on Chronotogy. Tlie date appears on a 
pillar crrctftl by llic ling Budha Gupla at F fan (Lat 24* K 
Lone 78^ 15' I'-ast from Greenwich) vn tire CenlraJ Pio'inccs 
It IS the oldest iii'cnption that mentions the week-day along 
with the tithi 



CHAPTER DC 


§ 95 ] 

Wc condiide Itom Me 2, thll Shake year <06 contained 
no adlnk monlh, and. theretae, fto tilW 
,ha bcBinnms "I the Shake year <06. 

5’222 in the aorkins. snppoils the conclnsion, (fida Beclion 68 ) 


AsIMka Skiikla 12 ofShaka year 406. 


Explanation 

Shak* 

AD 

jeai 

Tithi 

vara 

A D. 

»nom 

a°om 

Tab 3 . 

„ t .. 

322 

84 

400 

64 

8 777 
19-445 

1 

0 46e|fit.l7-46G 
0 734| 0 735 

104* 20 
175 93 

2SQ’ 6 

0 0 

AtMesh&di 

Complement . . 


461 

T^. 


BU9331 

-778 

380-13 
9 98 

2S0-6 

•8 

&. completed tithi 

Tab 5 Ars B. -’ll 



1*987 

4*892 

$•908 

16-997 

88-593 

5-906 

W09 

77*50 

77*20 

381*4 

87*3 

5'8 

T. A«hidhaI3 

Tab G, Ars t4’5,0'» 

eqn 


S-465 

--04fi 

113-485 

—‘048 

84*79 

— *5 

14*11, 
s— *018 

Tttb.7.Af6 fi4 

A < '. 

«l«. .. 


4. -414 

♦ •414 

94*3 

X 13 

Efldo{Ah*Adha 13 

Tab. tl, March U. to 

June i 


S-A53 

113-953 

«* 

s5l*h 

11 pa 

Pngl date AD. 184 
Hy U. ii PiUii. CllfOfi 

jane 

a««»S 


ny. 

21-8S3 

31*8! 

sSI kb 

11 pa 


TIicatKivc calculation shows that Ashidha Bhukla 12. Shak» 
year 406, ended on a Thursdayat al gh. and II palas, and that 
the linglisii date on lhat day was June 21 A 0. 4^4. 


The «cck-day, Thursday, confirms the truth and genuineness, 
oj the Inscription. 

es We shill now calculate the nakshalra and roj« ol tlu-. 
memorable date acconlmg to Sections 87 — 91 • 

Rj Sections 87 and 89— 

,V 1 (I2‘x 12) +I4-S + 77**2S ( «i:-R82 .VaLsliatra. 

1 (2 X t7-6S2)~.(0-9 X 12) I “21-564 Yog*. 
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Cakulaiion oj the ^akska^m oa A^Adha 12, Shaka 406 


r.pl.nMion 

Nakshatn 

tara 

i s anom 

1 At the end ol IO’dI t tin 

J7 68^ 

3 48o 

34" 79 

[ Complement 

318 

310 

i ie 

1 Th ? \sv fills on it day 

NBySee 91 anti Table 1.4 


n 8U4 

SS 9S 

—l 

— J 012 

—13 22 

AnntadM 

17 

4 792 

7s 73 

Tab 8 \Tg 7a" 73 J n eijn 

rnd ol AnurudhA at 

10 eh ftp 

+ 377 

S 160 

Tbursda) 

«V 1) >{ Hllai Oio page 15 

10 gh l^p 




96 \e\t let as calcuhio tlie yoga 

CakiiloiKh of iht AslntflalZ !>}iika 406 


Cxplanat qd 

toga 

\S 4 

( .-1 m 

osflDom : 

At lb« end of lU-'THi uth 

•'1 570* 


H 6 


U 9' 

Comp'-tntnt 

4W» 




4 

Toga ndinett day 

^5 

3 rMU 

>« 0 


11 9 

Sec 91 Table ift 


'll 

1'' 3t 


- 0 

SbuVlaTcga 

1 

4 919 

77 7t 


14 0 

Tab 9 Arg 14" C>* 0 



* tfi 


fi 040 

Tab 111 Arg 7S ^ s eqn 


m 

8 11 


X M 

ShuVls cods Tbuc^(}a} 



■’ICh 


1 pa 

EynDPiIb Cl ro page 

I” 

t <41 

>cl 


i pa 


97 Calculation of tho chricUen date onvvhich Buddhfl 
diad B C 483, KertlKa Shuhia fl — TJic date app<'ars in an 
article b} Dr 1 Ifet m ll»e Jonnial of tl e Ivoial A’-ulic Soaetj 
for tf)09 We «hall «OTk out fhis proUem as an illustration of 
the mctliod of caUuJatsng -v Wbi oaumug in B f icais.ulidi 

lie bejond the limits of Table 2 



I Tab *» 


Tab -» 

-578 

i-Sbl 

1 

] 60i 

M 0 555 

JO* S3 

:»o* e 

4 

16 

Ifl 


8 140 

0 I4(j 

13 SI 

a.; 

4 

2 


22 I3fl 

2 517 

0 517 

184 IS 

u i 

AtMfihl4i 

-srn 

_4«i 

.ni $94 

3 262 

\l to 262 

236 93 

iHi) 6 

Cfltnj'lcment 



40r 

tw 

400 

S SO 

». 

.3 coin{il<ied tithl 


27 

3 6t>2 

!0 662 

242 13 

281 0 



f 

20« 

0 671 

196 871 

S3 10 

10| 0 

iTabJK s;| 



2 n 

S 687 

19 6«7 

:»7 '.D 


1 


1 


0 081 

0 984 

in sr 
1.80 


|t hlni).isi H 



241 

4 204 

228 20 

2114 33 

115 4 

't*!) I ^t)5 134* 

4 



— 127 

— 127 

- 1 SI 

— 127 

ItjIi 7 \rR :02 

8 



- I4<> 

— 140 

'”202 80 

*12= 

IktrliU <:h H endt 



3 023 

227 92 


_l 53 

Tib II Mir 0 t 

lOct « 



214 OK 



T>itell C 443 Ckl 13 Tu'tdiy’ 


13 9" 

Sigh 

41 pi 

jnrt> n rjur ow u Tuc«Ji 



IJ X 

33 gh 

12 P4 


*B In tlieabo\fcsaropIewcli»'c as^umeiJ. on tlin itrcn^tJi 
of Section CB, that J}<st}ia wasaidhikiiR n C 483 VSethallnow 
iho* from actinl nlcuUtton that oai at^umption Has a fact 
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T following elements for the ^leshadi o 

t 483 from the jffcceding working 


Cxplxnabon 

B C 

Tithi 

Vira 

aeom 1 a?on 

At Mesberfi 

Tab 13 inerexst ioi MtUnuia 

M tbuna S bepriss 

Conplemeot 

4A3 

26 59 

33 317 

"6 

9 356 

238’ 93! ‘’SO* 6 

94 601 61 5 


|k) 941 
0 0 j 9 

2 6IS 

053 

331 S3 312 1 

0 7a| 0 l| 

Tib C Arj 3«* • Q 8 Bjn [ 


«0 

2 «7« 

JbI 342 2I 



i- <»6: 

* 0 (wj /• + osej 

TimeoI3fdNe*Mo«B 



• - '’941 

33'> ?s 1. X32 




•> S-J 

U + e?) 


- 09 J.J or 5 4 shall, Wore ,l,e b,5,„,„g [, 

E5 :=ess=== 

was undaiibtedlj adhiU m B C JKJ ^ ' J>e5llia 

L":rs t - '"“ ■ 

»e nn„ have no. -ome l.nl for wcT'’',,'”"'";”*’ ^ 

.lopieal .onsiloO™. The, „ 
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"Vernal equinox called the Ayanamshas In other uorris tlie 
Ajaiiainshaa are the tropical longitude o( the first point of 
Ashvini (Section 54 ) 

Table 3 contains the Ayanamshas They are meant to be 
applied to the sidereal kngiiuds for converting them into the 
tropical ones But in the above example we have to do the 
opposite Tlicy must therefore be applied to the tropicol 
longitudes v/ith their sign dianged to get the sidereal ones 
From Tables 3 and 4 xic obtain — 16* 48 of precession or 
Ayanonashas for B C 483 These applied vnth the sign changed 
to give 106’ 48 ior the Sun s sidereal longitude at the 
moment of the Summer Solstice in B C 483 

The problem then comes to this— To find the English date 
in B C 483 on which the Sun $ true sidereal longitude was 
106’ 48— This is solved IR the. following manner, remembering 
'that the mean longitude (sidereall of the Sun at the moment o( 
"Mesha Sankranti ts always 3S7’ 86 owing to his apogee being 
■coasidered G^ed (Sec Socs 190 and 192 ) 


Dais cf Summer Soliliu tn B C 483 


ExpUflatieo 

B C 1 

Os 

W 

4?t.m 

Dite 

(9) I 

Tthi 
T»h 18 
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Tlic reason of adding tlie Son s equation of centre to the- 
anomaly wth its sign dunged is to account for tlie diange m 
the Suns equation which influences the time of the Suns 
attaining the required true longitude 


— In the Old Sl}le the Solstices recede on the dates as 
the >ears advance To stop the recess m the mam object of the 
Nev. Style, \ihicli has sino. its adoption fixed 2Ist June as the 
daj otthe Summer SoktKi Betoro the reformation in the 
Calendar ot Julius Casar it -was ‘iSth June 


100 The later SOrja Siddbanta lias been the of 

India iorthelast IS crutuiics and has been acknowledged as 
nuthoiiiv in matters astrniumiical Mmmf all tin. subsequent 
works on astronom) Ime 'wen more or less based on it and it is 
much cenerated in India as Wing a direct ret elation from the 
bun (riifeSec 207) As all the past cimI and religious trans 
actions hasf been giii«l<-d h; iW Pouch mga' confornung tO 
it it is absoluici) ctiCLssjii 1(1 till I pigraphist to use tliem a$ 
sfurchhght in his diflault work ol \onfiin„ and fixing ttie 
dates of ancient esents 

But ii Vi ul 1 1 1 H»f4A naffe to adl ic to it lu fiiluic vilicft 
the (,T It ih Mfi tin u unti oW nations and llio rcfinid 
mi’lhod' I I (ilition of midni I uto)n.ju istn iioniers arc 
IV ulabh t( Us \S mu t v n rati in 1 idaiiri il as an ancient 
relic tpstilnni. t 0 hithd i.r i ut i-cidh lice attained by the 
ancients under nn idvf rse ciixnmslaiices (lii/s Chap XVll, 
hotew iiin 

Slrralv I’ancli mgu bavd on tie Nautical Almanac Wic 
pained ern iderablc populantj among ll c cduratid zni n for llicir 
perfect apreimcnt Kitli the easilyobscnablcpl enomena ‘ucli as 
the eclipses and conjunclions of pbnrts Cut however accurate 
the calculations c( the hautical Almanac may hr it would he 
unjts' to remain {>erm3neatl} dependent on it as it is in itself 



an annual pubJicatiwi We Jiave our ott-n works on 

astronomy, preparsd in the light of rnttlern resparcbe« and 
discovene' 

The last Indian Astronomer worthy of the name vas Ganah 
Daiva^na who wrote his famous Gralialaghata m the jear 
A D 1520, i e , exactly four centnnes He has united in his 
book both accuracy and ease, the most dasirable qualificabons 
of a Kafana to such a degree that no one has since been able 
to surpass him He has well maintained the respectable position 
conferred on him by posterity 

But unfortunately he lised m an nge Jong before the 
dawn of modern Astronomy The Coperaican Solar System 
Kepler’s laws Kewtonslaw of gravitation the invention of the 
telescope, the tlieoiv of pedui baliuus developed by I^agrange and 
Laplace, the lunar theory perfected by HanKH, Delaunay and 
Kevecomb, the c iscovery of the new planet N’eptune from the 
perturbations of CJranns by Levetner and Adams, these are 
the tnuirphsof Modem Astronomy which were not even dreamt 
of m his time 

The present autlior thinks that it would not Le considered 
out of place to mention here, that he has done his best 
to fill up the gap of these four ccntuncs by securing for 
his countrymen, the benefit ol the later \tc5tern discoyencs 
Hs has composed in A D 1898 wcnls in Simsliil railed 
JoitrgantUm, Keldh anJ VatjayattU, in wlncli he has based 
hiS calculations on tbe demenfs and constants determined by 
I^veriicr, Hausen and Kewcomb But almost all the tables 
in hu JyoUraamtamhaA to be reconstructed so astosnifthe 
Hindu method of calculation He has composed 7 other woiks 
in Sansknt and Jfarathi On sodi subjects as the problem of 
two bodies the theory of djiptic mctcoo the path of the 
Woons penumbra on the sniface of the Earth, thr star atlas 
and the like The exanqile of a htbi worked out in (he next 
Section will, it is hoped, testify to the accuracy accomphshed 
m hi3 JyotirganiUm 
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101. Problem —To calcnlale the ending moment qI a tithi 
Irom the ccirrected elMnents of SOtya &dilhanta so as toagieSi 
within a few palas with that obtained directly from the Xaotical 
Almanac 

Method —Calculate the mean ending moment of the given 
tith: T according to Sections 77 78 and 79 

Add to theelemeatsolVara the English date and the Moon s 
anomaly the following coMlants of ootrectioo, ii’ + 0 014, 
+ 0 014 and + 3“ 33 respectively These constants will scfve 
for the neat one or two ccotnncs The Sun s anomatj requires 
no correction wlatcver 

10? Then as before enfe/TaWe 6 inlhfheSun saneisaly. 
takeout the Suns eqoation, and wntc it belou tlie Vara andthe 
date of the mean tithi T 

Multiply the Suns equalioo by 12 and add the }iroduct in 
degrees to the Muoiis anomalv Deduct fnim this corrected 
auamal) of the Moon the product of the menlWy tilhibj twehe 
it 12’ X monthly tjthi (tee the definition m Action 8S) and the 
remainder Mill be the vertical argument of Table 12 The monthly 
tiihi itself should be taken for its honrontal argument 

Table 12 li an tmunce of double entry Mhen tlio niontWy 
tithihes at tlie top wc stionld enter the Table uith tlic vertical 
aigumcnt «lmnlena!^! at the left hand top^orner wj take mit 
the Moon a equationwitb tlir left lianil sign attached to il Hot 
when the monthly Othi lies at the bottom «c sliouhl cuter 
it at the right hand bottomcoinir and take out the equation 
with the right tend attached to it as is dom in the next 
csaraple 

103 Example— \tc wsU calculate the ending mom.rd of 
Nija Shrlvan Kndma ‘%asthi 6 of Sliaka year Igjj The 
diHerenee between the anaeot and modern tithis is greatest about 
the Dth and 21st mcaithiy tilhis for a gi'cn Sim s position from 
the Moons apeg'^*' Here the imnthly titla is tli- Jht 
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CHAPIEK IX 


Type oj Calculalun 


Explanation 

Shelia 

AD 

Titlu 

tlra 

AD 

date 

5 

anom 

Os 

snom 

Tab 3 

4 

1822 

S 

1 

1909 

8 

t 

13 027 
18 nl8 
11 06} 

5 e^n 
3 070 
1 2S9 

K !•» fi’C 
3 070 
0 2a9 

,, 
18 76 
g'’ D 

■’SO* 6 
0 0 
0 0 

At Mesb&di 
Camplemest 

1831 1909 

i 2 eio 

390 

2 949 
384 

12 949 
384 

118 2a 

4 99 

280 6 
4 

S, Completed tithi 

Tab S Aig R 148 

{ 

10( 

41 

3 333 
0 43a 

4 37- 
0 87a 

13 333 
98 433 
39 374 
7 B7d 

I"! 7 

206 in 

IS4 40 
iir 90 

■’81 0 
91 A 
38 8 

7 8 

T mean tith 5hr& 21 
Correction Sec 101 


121 

2 017 
4- 014 

laO 017 
4- 014 

224 64 
.3 33 

64 6 
00 

Jyotirgsn ta Shrl '*1 


ni 

2 031 

la9 031 

r' 9 

84 6 

Tab G Arg 64 

6 0 

Eqo 


- 161 

— 1C4 

—1 93 

-A 161 







326 04 

XI2 

21 X 12* = 2a 

C-C 





— ''n" Off 

=— 1 93 

Tab 12 Atg 334* if s 

Eqo 


— 49a 

— 49o 

334 04 


iTne tithi eada 

Tab 11 Apnl 0 to Sept A 


1 37S 
daj* 

IS8 373 
laS 



Sept S Suadxy 
"Dy 24 Alnuniic 
DyO D PiUii 

True titb 

lids at 


a 375='>2 *!i 
a 3«7=2''sh 

S 403as''4Eh 

30 pg 
” pa 

1-^ 1 


j^ot ! — The reader will note that the method nf Jtotirganita 
IS direct and not luinpLied b> successive approMniations 

The ending moment trf the titbi cuines t«i 22 gli iiiicl 2 pa 
•when worhedoul >ntli the data of Nautical Almanac u'^ingtlie 
method of Interpolation 

Our Table 12 is taken lr«n our Jyotirgaiutam It is formed 
by the combination of tlie Tonatwn Election the orjuation of 
cmtic of the Moon and a few imnor inequalities depending upon 
the combinations of the different muHipfes of the tfoon s 
anomaly and elongation 

1 04 Kara^as —The Katanas (Section 2a) are the I ah es of 
the till IS llieic arc 60 Kaianas in a Lunar month Tbeif 
'number is made up liy tb* repetition of the 7 Karanas eight times 
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m a lunar month beginning mt/i the second half of the ShukJi 
pratipadd Mhich is called iiat« and ending wth the. first half of 
the Knshna Clnturd^slu aihiclv is called Bhadra or I uii The 
remaining four Karanas arc immoraWc Sec the Appondiv 
Their calciilafioii —Till: ending limes of llie Kaiaras %\hich 
ace as«iguetl to the st'anid liaKesotracdi titlii auiicidexntli those 
of the tithis tliem'iflvps and therefore there is no need for their 
calcnlatum The ending limes of the first Itahes or K;itanas of 
tithis are pot In adding the Ian ghatis and palas of two 
coniecntne lit) is siicassitell and dividing the sums bj two 
In a Pinch mgatl c ending time ol that Karanaalone is'chowiv 
which IS current at sunnsc 

CALCULATION OF TITHIS 
According to the Arya and Brahma Siddhantae 
( 'iptcial laUt% 14 ««<< IC to be u$ed ) 

106 Tlu-sc tv>o '’iddhanus Ium Ixsa in u»c onl> since the 
beginning of the 4tli ceiitiin ol the Sbaka Lra As tlicir constants 
are almost identical waili thosn o( tlie iurja ^iddhanta (tuft 
Table i7), it i>notior«nI r«dadii>ah|e to pf< pare all tin foregoing 
tables for each of them i\cipi <he taUi. of ilcmmts for the 
CLOtune Ueli.iii tbinfoii pr<|)ind ^iWl^ It and 16 to be 
substituted for Tab! d cl l1i ''un i Sddhdiil i in the calcuhtHUi 
of the lillii- ti and l«iU li jid 17 (o b. bulhtituted for 
Tabic IJ m Hit (aUulili n d Sj ikratitu mor ling to the Vya 
nd lirahtiia biddhantjs h fl tv I of the Tables 

4 10 are I 1 i .d •» » t r 

Tile '• 1 ! Ill mil ^U»t«nu iiflH i Liti hirvalia-' v>i. btiitvi 
rcicr ban u id 3 ala ix f 1 ii ilinogas U ccupicstlichigluit 
place anioug ilii.or>.ticjl aoiU jwl k oftenquoled asauthant) 

I n points of tlicorj oid^ ILs hara*a hinahitalias bf-rii tlirown 
into back ground b> the t^raliald^luva of Ganeslia So it 
1 , i( httli « i to piepan. tables based on the constants of 
ShirOmau B' u.*kararbarja nas an admirer nn<t folloiicr of 
Btahmagupla 

106 k 0 shall calculate bi low, till fndmgmoment 
of tie (imous tiihi Askidka'SluUsl^of Shika jear406 or A U 
491 b> makirg u ol the il men » of tl t l«o ''jddJjanatj 
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107 The Ekadushl Fast —The MAdhvas and Vaishmva': 
in the Kuimtaha are stnctlj cnjoned by llieir Spintual Gurus 
to follow the ‘IryaSitldltnolain the oDsenance of the fortnightly 
Fast of Ekadaslu This partnlity for the -Arya Siddhfinta is 
probably due to the (act tliat belli Aryahhatta and Shn 
Madhvadiaryn were natives of Malayakm 

But the elements oJ the Arya Siddhanta not being accurate 
enough (compare Tables 3 and 14) the Arya Siddhanfa Tithi 
ends at present (A D 1920) 9 gh 50 pa later than the 
Siddhfinta Tithi For this reason the SiiryaSiddhaota Panelmngas 
have been iii general use tbronghnut the Karnataka and the 
Arya Siddhunta Panchftnga is nowhere followed except at Udipi 
which i> the Holy place ol Madhviwn in South Canara 

The day being supposed to begin wth the 58th ghab for 
religious purpo^jps there is the possibility of the Vrya SiddhSnta 
Elffidgshi Iwing contaminated by the touch of the Dashami when 
the Sflr%a Siddhanta Dashami ends at about 52 ghotis This is 
the. nceasion fur the most scrupulous 4:are in the calculation or 
the ending monvents of the three lithis beginning w ith the Dashsnii 
errlusivelj witli the Ary* Siddhanta element^ This is generally 
done with the help of the Karaoaprakasha But in obedience 
to the precept of tidyailhistia Mum tlie Rekhantara correction 
must be emitted in the calculation ol the Savona Time 

Example —We shall calculate Pausba Krishna 12 of Shaka 
yearlStI forthelatitudeofDijapur u I7*North Thiswasthc 
occasion of a protracted le Atinkta Ekadaibi when the fast 
lasted z day: & producedagenecal agitation among the ^fadhias 


Pausht K'likaa 12 Shaka year 1841 


1 ItspUnat^m Isb*k« 

j Titbl 

Siia 

ancim 

0» 

Tall llirja 1 

I«2’ 


S 314 



i I 

10 

37 OSg 





3 

.1 191 

3 77« 

"76 28 

D 00 

At Mcjblsl 

tail 





Coojileswtt 


_J3 

900 

11 70 

0 90 

S 




*>0 



^ ( 

•w 

0 871i 

■.I 1 1 

194 03 


J 

8C 

1 74« 

3I>8 84. 

77 61 





as SB' 

2 91 

T Paasha 

VJdi IS 

"a* 

0 SO’ 

! 8 7sj 

19s 4S 

Tab Q Ats 

Ifo* 4 

lOseq* 

4. 04.sj 

4 0 skI 

4 048 

Tib 7 Arj 

9* 3 

jC a 91)0 

r OTsj 

9 33'xl2=-58] 

•Ilie titi tnda (U » T} 



I 0’»j 

=i gu 1 

30 paj 
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M'C musl now calculate the corrections lobe applied to the 
above meantime to reduce it to the duration from Bijapur Sunnse 
by Sccbon 182 The eqoiDOTial diadou for IV" is 3 7 by 
Table 34 

We first calculate the Suns tropical longitude b> Sec 


tion 173 

Sansanomdi >n theabose exampfe Ido" 4o 

apogee 77 26 

equation 0 05 

The precession Tabs. 3 4 22 83 

Tropical longitude of Sun 299 o9 

Then we obtain bom Table 33— gh p 

Arg l9o* 4o Ghu|intar —0 5 

Arg 299 59 gists — 16 3^ — 18 33 X3 7 «hadcw 
= Chara , —I 6 

Meantime of ending moment 1 30 

Time from Bi|apur Sannse 0 19 


Tbe re»ult shows tbat Dwad^ ending 19 palas after the 
Sunnse tin; Eksdashi was /ItinM so that the fast had to be 
observed for t«o da>s 


CHAPTER \ 


s THE SOLAR CALENDAR 

Sankrantla, Adhika and Kahaya months, and Solar dates 
lAecofdifig lo Me Sui^a Stddkantii) 

10B The SankranUe —When the tithi uddhi and the 
Vira spccialU called AbJafe at the moment of 'led «di for any 
giicn year k obtained b\ Section 77 the mean tithi and lara of 
the remaining Snnkruntis are obtained b\ adding to them the 
increase opto the beginmng of each Sankranligucn in Table 13 
Tliii i5 <\emplified m the calcubtion of tl e tdluka months 

Adhika Months —Calculate tl c elements for tl c Mesliidi 
ol the guen j ear hj Section 77 Refer tic lithi ''huddhi to 
Section 69 and find out the prohable Adhika monti 
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ff lOS 


Refer the probabk -ulliiU nwnth to Section 70 md find out 
the preceding and tlie connected Sankrantis of the probable 
adhika month 

n nic Ihc , l™ents of Me,hM, a„d add to them 

separate} as gnen jnTable 13 the incremeotsupto the beginning 
of the prrcedinf and current Sankrantis 

Then calculate bj Seutiom 78 79 80 the ending moment of 
the nearest Amanta « e the New \Ioon using Table 5 and 
negative complement where necessary 

Wntc these Irair resulK in Ibe order of Heir occurrence If 
!‘''»'"™<l>eSmhrniti! then Ibe nssiimed month 
tfnot the precedtiig or the following TDorfh 
should be treated ;f5 above 

eecil* a' '< « month > senei of con 

he eel SAnbrontis bceitiiiing intli Kirtlka, most 

b f» 1 m tbc ordcT of the., occurrence, 

bvlie n'l ‘’■’■■"'''"'“‘‘'•''■"'"'the bdhil.And Isihnyi months 

by the Defimtioiifi of Section 68 

1 OTtunately the Kshaja months aie <>f \«ay rare occurrence 
1831 te ? 5>hravanaof Shaka year 

Saiikcantis k-r. 


Timi 0/ harkajankrani, ilk Amanla 


Cvplanat ri 

ShsiLi 

T.« 


is o« 


— 




At VIeshidi 

18(1 

•r* 630 

<u 




^ ■'** 

J 000 148 JO 1,1 JO 

t-oiiiplemfiit 


118 1*4 
8-6 

5 |M 9 2 h 4 49 13 50 

Tsl ■, R 


111 






r RB 0 97 | 

51; t S7, '1 

‘■>1' / tn S <i , esjoattin 
Tiimofitl Vmiinu 


IS. 

€ 99 » 

— 04 " 

— 4 UJ 

2B8 1533I 


, 

8 S 4 S 

1 



* nin corrKi numbci Ftn uthi is 2 

2 610 ^ 

feeminpls ot Scffinn 62 
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Time 0 / 5»BAaS«nftrd*&' Ainanla. 


Erplanaljon 

Shaki 

Tithi 

vara 

anoffl 

O's 

At Mesbidi 

Tab 13, Sinha.. 

1831 

•22'«30 
127 470 

2-019 
6 476 

199-30 

230-60 

123-70 

Smha Sankrfliiti, Uine ot .. 


1S«‘100 

—-too 

2*42,i 
— 100 

315-69 
—I 30 

44-30 

— 10 

Tab 6, Arg 44, 0's«l<'»tion 
Tab l.Arg 314 I'seqaalion 


(SO 

2 325 
—•135 
—*316 

3U 39 

44-20 




1*871 



1 




— 


ORDER OF OCCURRENCE 


K&:1» SankrSnti . . Thursday 
4th Amlnta . . Friday 
ethArainta .. Sunday 
Stnha Sankrlnti . . Sfondav 


.. 5-949 A'hSdha. 

.. 6’S45-) Adhika 
.. 1-874 

2-4ii5 NiJaShrtrana 


iVer«.— The SlirSvana is adhika, there being Tin ^krftnti 
betwen the 4th and Sth AmSntas. 


The Solar CsdentJar 

109 Explanation —The present Indian solar calendar is in 
pnncip\o the same as the Christian calendar, both depending on 
the^ind of the Sun's revolution, whidi is sidereal in the former 
and topical in the latter. 

The duration of a month in the former is the time which the 
Sun takes to gocvcreach sign or Rashi. and consists of fractional 
and mtegral days; while that of the months m the latter 
is arbitrary, and consists of entire days wliich facilitate the 
calcnlation. 

‘ ■ The Indian solar calendar, compared inth the Lum-Solar 
^•ery simple ; and protsUy it is on ttus account th at it has been . 

« The correct aura bee lor titlu is 22 610. Sre eTsinplcof SscBoo 82. 

S 
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adopted by car bretliren dwefling in tbc eastern and soulliem 
mantime provinces Undisturbed by adhiU months, its dates 
are more in harmony with the seasons As the days begin at 
Sunnse mvanably, there is not much atb about the fixing of the 
soao-religious holidays But the luni solar calendar, notwith 
standing its inconveniences, is more phenomenal and attractive 
Uming from the north and wcst.it has jiushed the solar calendar 
towards the southern and eastern shores, and has forced its ivay 
to the sea between Vizagapattanaand the mouths oflhe Knshnl 

110 The Indian suhr months and dates may be classified 
under two heads, vu TJu Bengal Onssa and the Tamtl-Malayahm 
The former class exclusively follows the Surya Siddhfinta and the 
latter the Arya Siddhiola In the first class, the dates are quoted 
in the Bcniali San and Vdlyati eras while in the latter class tliey 
arc cited in Kaliyuga Shaka or Kollain eras. 

111 The fotbwiiig ,s a list of Solar Month with their 
concurrent Raslits — 


'lo 

It&ihK 

Oruw 
S nocitbs 

Tamil 

S montlu 

tldUyalam 

S munths 

‘ 

Mc'Iia 

VaithlLba 

Oiiitir.ti 


2 

Vtuha 

dyCTiiia 

Vaikasi 



ilitliuni 

AihndJia 

Ani 

Mithumri 

* 


Shrftvnna 

Adi 

ICai]>atagaiii 


Sinha 

imddjjpada 

tvani 



Kanyu 

^obvifia 




Tala 

kSrtifca 

Vipas) 

TuUm 


Vrlshchilu 

Matgssbwjla 

Karlifcai 



Dhanii 

FauiSia 

Matgali 




■'Jigha 

Tai 

Miltaram 




Uaa 



Mina 



'lUeiuim 
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CHAFTER X 


THE BENGAL ORISSA SOLAR DATES 

(hi tht cakulaltQn use Tables 3, 4, 13) 

11Z. The object of thH, as trell as of thenext, sectionhto 
■enable the student to convat any Indian Solar date into its 
corresperndJag Chrisiian dale 

Mfithorf— If the citation nf the date contains the year of 
the Bengal San, it must be changed into the corresponding A.D 
year hy adding to it 593 years. (Table I.) 

With the A.D. year as a^ment, take down from Table 3 
the 2nd sod 3rd elements of the required century, and add to them 
their increase for odd years given in Table 4, and add them 
op, taking care to cast oat thirties from the Tithi-shuddhi u'ben 
it exceeds thirty. 

Below the sumstvntc (he increase up to the given Saskrlnti 
or month, as given in Table 13. and snm them ap. Thus we get 
the elements (or the momeut when the Sun enters the given 
sign or SaokrhQti. Hero we should ^ose a httle and dater- 
mine the English date on the first day of the Sankrhrti 
according to the follovting Btirgal usage. 

(a) ]f the decimal fraction of the Vira u( the Saukraoti be 
less than 0'750, add4tscom5dem«nt to the Vara as well ns to 
the£aglishd3te. Bnttf the (radion exceeds 0*750, increase the 
complement by unity before adding up. The sums ipU show 
the weekday and the Engli^ date cuircnt on the fint day of the 
Bengal solar month. 

Then add th e remaimng days of the sojar month to the 
and the date, and determine the En^li month and date with 
Ihe help of Table ll. 

(J) The Orissa Usage — In ihc case ol On>S3 whcrcthe 
Amali awf Vi2aj*ati eras ate used, the decimal fraction of the 
Tfira of the Sankrinti shouM always be deducted from the Vara 
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Lx|>ianaiicQ 


I Mesliiitli 
Tab 13 Mjghi, 


On Miigha 


27 ty 'laWnnjetoVara 


|On 'lI.gKa 28 
Tab II aptilo tarebrnan 
,7-"" <3ate Tridiy 


lUh Ptlrtiiary juio 



s.h ^17,*“°"“"' 

Tb! TamlC-M.|,)„|„„ solar Dal.s 
113 Th ‘tT“ "“ '< * “'i ‘5) 

«.>> . 'hrr LZt««7'or''“ “ 

II I and 15 7? r, "aal-e use nf Tnbln 

Jalra and a.l'rnd ,» a, mT' d 

J® iSmll ajicJ MdFfibsr iisjin* if »v i 

of the vara at Hn. k* r **9®— If the decimal fnction 

The reel of the prec-, n the 

.o™^X”t7SK:L''7i”r' >“'• 



CHAPTER 


§ m 


E-cplan^tion 

AD 

Vita 

AD 

date 

tab 11 

1000 

5 5D 

M2 514 


8 

S 06! 

0 069 


2 

2 Si; 

0 »17 

la Dhann 


1 304 

246 304 

tract on 404 « less than SOO 


9 404 


Bv Malabar usage 


— 4IM 

— 404 

OnDianir i 


g 


Add a 1(1 S tlie change 10 Vira 


5 

19 

••u 


3 

238 

jTab U 4pr 1 0 to January 0 



VS 

1 Dhanu ”0 = January 3nt l!)( 


Tuesday 

3 


The authors e£ the Indian Calendar state that the limiting 
fraction for the Malabar usa?e is 300 It this be the case the 
50th of Dhanu would coincide with the 4th of January 1911 


Ycfd'-Uthougli the dcUirDiiiatiun of the first daj of a 
solar month i$ not uncertain when the local usage is kaoivn vet 
it Mould be well for the people who use the Solar Calendar to 
menticnthe weeV. day r>f their dates lit.® the Arabs who use the 
lunar Calendar months the first da^ ol which is decided by the 
actual appcaiaiice of tin- tlnn crescent (See footnote to Section 
132' 

Problem —To convert an A D date into the solar nne 
114 The method of solving thi* problem is the reverse of 
that of the preceding sections 1 12 and 1 13 

Change the century yearof AD bj means of Table 1 to 
•its corresponding Bengal ban or into Aollam jear as the case 
may require 

bind the Vara and tlie date for the Mcshacli of (he given 
AD j ear by using Tables 3 and 4 in the case of the Bengal 
flriSM dates and Tables J4 and 4 m the case of Tamil Malabar 
dates But when (he date bdongs to th* month of Janoarj 
or Tebruary the Vara and the date for the Meshadi ol the 
frueiin« A D year shonU be nsed 

Fmd out by Table 11 tlie days elapsed from (Le begin 
cimg of the English month o' MOtSaii npto (he given English 
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month nnd date mid denote them by T Deduct from T Ih? 
days of Mcshadi and call the Fcnvimdcr R 

Add to the date of Meshficb the days in Table 13 or 15 
under column (3) that arc next to but less than R, and the 
sum 'vill mark the bcguining of the Solar month 

Apply to the sum the correction of usage and determine 
llirt entire number of days on Ilie first day of the solar month 
anti deduct tlicm from T and add I to the remainder The 
result ml] denote the current Solar date 

Example — Calcnlate the stdar dale of the Bengal San cor 
responding to the 11th of February A D 1911 

Hefe ilii A D date being m the rnontfi of Pebruarj, we 
should calculate (lie date «if Meshutfi of the preceding ^ear 
AD 1910 

\V% irorn V'abk I that tW yeas AD 1900 cot 

responds to (1900 — 593) = 1307 of (he Bengal San 

Also by Table* U the interval from Apn! 0 to the lUh 
Icbruary is 317 which wc denote by T Deducting the 13 days 
of April in the lcillc.v.ing calculat on from 317 we get 304 lor R 
On rpfemug to TaWt: 13 wcsco that under column 3 lhe 
number ol days iie\l lower to 304 is 27o 637 which being 
added to the Jays 13 207 of Mi-slisdi gives 2fi8 844 daVS from 
April 0 to the begmn ng of the Magha month Then addit'S 
1 156 for Hcngnl usage wc get 200 complete days for Mfigha 1 
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VERIFICATION OF DATES 
THE TITHI 

115 How the toil of computation can bo minimised — 
In the preceding Sections «c ha\c dcscnbcd the methods o! 
accurate calculation vihidi dcserxe to be employed in cases ol 
exceptional importance No cpigrapfnst hoMe^er zealous and 
energetic he maj he «1ll be found «ilUng to undergo so 
much trouble m cacti case A <iinpler and shorter method is 
no doubt necessary even tliough it be at the cost of a little 
accuracy which is not alviass necessary m the work of 
\enficatiflii 

This IS possibk if WL cakuhte a given titlii by ineuns 
uf the silu elements ul Table 13 using only two decimal places 
in the computation and Hk "'upplcmcntary Tabic S where, 
neei-ssary 

\\e miglit at •>di>pinsc uitli the cuccly of adding the Suns 
e(]uationo{ centre to the Moons anomaly, the omission ol which 
will at the mu't producca \arntion ol one glnti in the ending 
moment of the titt > 

THE NAKSHATRA 


riic mean value, of a nakshatr^ current vntli a titl i can also 
bt ven easily derived b\ the following short formula 


5 8 + (*> X till i«) + (,VxOsanijmiIi’ ) 


Its We shsll present KIow <«« or two rici<J*l» of working 
without lengthy oaplanatiop^ 'is'URung that lie nadir has 
fully mastered lie theory and rca*oniRg of tie foregoing 
caleuIaiiLns i (I lie'ccv qs) 
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As a frst exninple wt shall tcs* the accuracj and genuineness 
■of the mscnptioaat bears the date, Shaka year 40G 

Ashfidha Sliukla 12, Thursday [Vide Section 91 ) 

Wc should calculate here the elements for the harka San 
kranti \^hlch is allied to Asltldha 



Simiiarly by the jHecedint; (ornuia 
The Naksahtta= 5 8 4 - ( 9 x + 1 075 x 14 S'! 

= 584-10 84-11- 17 7 = I8th or Jycslha 

Example 2 —Venly the date SiiaLa 1106 on the day of ^ 
Shatabhishajd, vihich was the Mth tittu of the first fortnight 
and 11 ednesday the 2tith Solar day oi the month of Smlia 

This inscription is pted m Lpt^aphia lndtc«. Supple 
merit to Vol VII p 132 as quoted by D B riHai. 
Chronology p 74 
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Cxplanat on. 

sbalu ^ A D 

T thl 

'•H Z 

Os 

Tables 

1 


1 


3 

112^' I’HIt 

7 bl 

6 49 M21 11 

'>80 6 


— le —16 

•’7 01 

H _{i 14 


H«El ad 

1106 1 1181 

10 6( 



U 

1 

127 47 

fi 4K I^a 4S 

V’i 

S nhid 


Its 07 



Tam I u age 


17 
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The Vakshatta — a 8 + J2 64 -S 2 = 23 6 Shafabhishaja 
current 


— The inecriphon is tbertfoic corrKt in all it« citations 
117 The Samvalaara cycle of 60 years— Origin —This 
€0 year cycle probably had its onqin m the approximate coinci 
■tlence of the periods of the Jovnao and Saturnian revolutions 
round the Sun It is the smallest of the cosnuo cycles at the end 
of ul ich all the fite planets assume eery nearly the same geo- 
centnc configuration as they had at its beginning deviating on 
iavourable occasions uithjn sis- degrees one way or the other 
Use — Forirerly people remembered the name of '^amvat'ara 
of the j cat in which they were bom and when a«Ved ho%v old tl cy 
\ ere they replied by sfalmg the Sanirotsaca of their birth The 
Samvatsaras were also remembered as an aid to the memory 
of great calamities such as famines floods and epidemics for 
instance the great iomme of Jilueata Sannaliara is named after 
It The eycla aUo cwncxJcs with tb“ ordinary spin of human 
life According to the Dbarma SbMtru a pious Hindu must 
perform the SUanti or penance on the corapl-tioa of hjs, 
t30th year 
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\ie\\c*l from the point trf puUit Wdity it miiSt be consideved 
unwise to brah its cotvlinwW as is doiw tn Northern Irdia by 
adopting in its place the yoiiiw mean $ig« system which ncccs'i 
tales the suppression of i Saiovatsara in the course of 85 j ears 
The people of the Deccan have wisely adhered to the old 
custom of changing llic Samvatsara regularly at the beginning 
of the jear At present Ihenorthern cyde has advanced over 
the southern by 12 Samvats on account of the supprcs«ion 

The cycle of 6C Samvatsaias seems to have been m use 
throughout India from a-inulv antiquity Aryabliatta says that 
lie was 23 years cW when tlO cycles of 60 years from Kali 
yaga had expired 1 1 m Kali 3600 This implies that the 60 
veat cycle has been in use w tUout any intcrrupticti or sup 
presbioH for SO centuries We liave slujwn in section 153 that 
the Indian and the Chinese 60 year ricks had probably a common 
origin 

118 To ealculate the Samvatsara m the SCkyear 
cycle —Table 19 furmshc< at a glance me Samvatsara current 
with a given \ D >t ir from the month of March to the end of 
December If the given year be of the ShoLi Hra it should k 
comerti.<l nto that if the A 1> Tra by adding 78 to it 

The name ol bontvatsara can aUo be found from fable 19 
wlenits index nnmlxr is knovn 

TIk following three formula will he lountl useful m deter 
nuning the Samvatsara m<kpei\doatly of the Table 19 
Samvatsara »» 0 (KaJr years -{-13) —60 
— Q (^haka years -f- 12) — 60 
P [A D years +54) -«0 

Tlic symbol Q i9 use 1 1 en. in a new mathematical sense 
The lo ver alroke i suppased to s gnifty H e reroaindet left after 
the division In the above Uiree (orniul» the qiaantitica within 
the braclvtts are to be divided by 60 and the remunder to be 
taken for tlo Samvatsara For instance tie Samvatsara for 
Shaka year 1840 is 52 Q (1840 + 12) — 60 :i: the Ivahj ukta 
(Tabic IS) 





CHOTER xr 


75 


The tiovian mean-sign cycle erf 60 Samvats used in 
Northern India 

119 Probable Origin —The mean sign ejele of Jepiter 
alhidod to m the Surya SiddMnta appears to belong to the penod 
of Samhitas which preceded by many centimes the intioduchon 
of the Siddhantas in India But its re introduction into nsago 
on tlieuewbasis ol exact calculation appeam to be comparatively 
later This can be inferred from the tact that its commencement 
IS quite abmpt in the hst olSamvatsaras im it begins with Vijaya 
the 27th Samvatsara The choice of the %5t year Vijaya appears 
to be deliberate asit isroeant to impress the minds of the foheners 
with its meanini of i«« T xttory BbasUtacharya defines the 
mean sign Samtatsara in tbe foUowmg manner -> 

Here the word SamhitiLa appears to be used with the special 
object of pointing to ns ongm as rnucJi as to say that the intro 
duction of the mean sign system ongmated with the authors of 
Samhitas and not with an astronomer In our opinion the 
Juvian mean sign ejele senes no niscful purpose but on the 
contrary it creates contusion and amb^ity in chronology not 
only by its tuo /old practices of bcuig current either at fhn 
beginning of the year or at the date but also by the occasional 
suppression of years One should hie to see it replaced bv ir^ 
elder Deccan Sister (lii/eSec II7) 

Problem— To find the Samvoi ourrent ai Meshadi 
{Tyrst PrKhit ) 

120 The problem can be solve 1 bv the help of the folio nr^ 
formula — 

Samvvt = 18 OOa + l 0117 (\D years — 831 ) 

Example — ThkI the Samvat current at the Me^hadi ol 
AD 1515 

Putting the year 15f5 n its |dace ui tbe above formula and 
solving It v'C get— 

Samvat — 18 00a + I 0117 (lolo-831) 

« 18 00j+ » 0117 X 631 

»= 50 OOS -> Tbe SubliMiu ui the lut oi Sec 122 
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But tilts snmt result on be obtained b> mere addition by 
means ol Table 20, ^^hlcll we ha\c Iwrrowcd trom D B Pillais 
Cbrorologj Tlie tlieoiy ol its conslnicticn will be lound 
cvpiained in See 121 * 

Rule. — 1 rom Tabic 20, part \ take down the element for 
the century of \D era add to it the increase for odd years from 
part B, and cast out sitlies irom the sum Refer tlie integers of 
the remainder to the hst in Sec 122 md you will get the nawK 
of the Samvat current at Mcshadi 

Example —Tind out the Samtat current at the Hesha 
Sankranti of A D tcar> ISM and 1515 


CS.PLANMION 

AD 

SWIVAT 

Tab 20 part A Samaatlot 

1500 

34 632 

„ 8 increase lor 

10 

10 117 

, U, increase for 

4 

4 047 

48 Vnslia at Meshudi of 

15U 

48 963 

0 uicreise for 

1 

1 012 

SO.Subhanu atllcshadiol 

1313 

50 OOS 


The Samvats for the AD years ISH and ISIS are Vnsba 
and Subhanu respectively The Saenvat 49 Chitrablianu laving 
no touch wath either i$ suppressed like the Kshaya tithi or the 
Kshaya month This example illustrates the occasion when 
and the reason why it is oecessaiy to sK^^rera a Samiat 

121. We wil* BOV give the theory of Tabic 20 which -is 
prepared by mete continuous summation 

Theory. — The length of a Samvat is the mean period in 
which Jupiter finishes one sign or 30 degrees li is therelore 
equal to one twelfth of its mean periodic time, and is 361 0267 
days It IS shorter than the udeseal year by 4 232 days The 
result of this defect is that in 8a 308 years there occur 86 SOS 
Samvats This supcrflaons Samvat is therefore to be suppressed 
like the tithi (Sec 35) 
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Samvat expired et Dale Cited 
[Second Pradtu ] 

123 In Northetn India there is a second practice or mode 
of citing the Saravat vvhich is expired not at the beginning of the 
year but at the cblc cited This mode is more reasonable than 
the first, because it requires ao suf>presston ofaSamvat This 
shem-s that tbnLcrs soon after the innovation, realized the in 
convenience and confusicm arising out of the suppression They 
must have therefore foMoteed this second mode inprefercnce to 
the first But after ull it was a Lad innovation of a Sumhitiha 
meddlins with the 60 year cycle of Samvatsaras which had bien 
turning slowly and without jerks for many centuries The people 
of the Deccan were however shrewd enough not to be lured byit 

Rule — \Vhen the first tnal by Sec 120 fails to produce the 
cited Samvat vv« should calculate the mterval trom Jlediodi to 
the date ated other m tiihis or in days Then wc should divide 
the interval m tithis by 367 or that in days by 361 and add the 
quotient tc the Samvat of the Ueshadi The result must agree 
with the citation Otherwise the citation may be considered to 
be faulty 

Example —\ecily the following date of a Sanskrit Ma&u 
script givenbyitsauthor as Shaica year 1396 Shubhaktit Kartika 
ShwUa 6 Wednesday 


Shaka 1366 caiKun wstA A D 1474 from ike Meel adt 
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Here the Sarti\ at obt^dned for Meshadi is 8 528, J c , Plava 
(by the list m 5cc 122} This does not agree the author's 
citation So \^e obtained the intcnral between the Mcshadi and 
Kartika Sbukla 9, \\hjch is a)9 593 tithis These divided by 
-367 pie the quotient 0 571, «lnch,Ml]en added to8 52S amount 
to9 099 Ttie integer 9 when referred to the Ust jo Section 122 
indicates the Samvat Shubhaknt, wliicli fully corroborates the 
author's citation made according to the second practice The 
week day was also Wednesday Table 5 yields 3 235 os increase 
in Vara for Arg 209 513 

124. Name at the year in the 12 year Sub-cycle, 
as given In South India and Malayalem, — There are tun 
more practices of naming a year in ifakbar and Trauneore 
Their cycle is of 12 years and is based on the same principle. 
Ko separate calculation is, therefore, neecssan, this cycle bung 
itself a sub-cycIc of the larger ime 

In the <Ain/ pmctice the year is nauicd after tlic name of 
the sign obtaiQcd os remainder, after dividing the number of the 
Samvata by 12 According to this rule, the year Shaka 139S, 
cited in the preceding section receites the name Makara Jupiter 
being then in the tenth sign (9 099} 

This resembles the practice in the Sankaipa (vi<ir rec 74), 
necording to which one might s.ay Hakaraslhite Dra^nrav 
But m the Sankalpathc po>-ition of Jupiter isgeoccntnc and not 
the mean bchoccntnc as calculated aborc The diflcrencc, how 
-over, between tbelwopcKitionsof JrpiterncverDiccedshalfa sign 

125. Tlie fourth practice — In this the nvmcs of »igns are 
replaeed by the names of those lunar months winch derh-e their 
names from the nakslntras contained in tho«c sign^ The year i' 
-called KArtika when Jupiter i^ in Mesha or thf first sign, and 
Milrga ShMia. when m 'ri liabha or the *ccond 'itrn and so on 
-vvilb the prefit UuM to ilistnii^ush them from the ordinary 
lunar months 

lntl« preecdins cianplc the tear 1396 was according tt> 
the lourtli practice of namirp Mihi Sira'nra Tl ere is a grxd 
irason toi this peuliar nomcnrlaiurr lor, Juptcr occupying 



iwffl along mill fc mlslatti Sbism (tlic Itijlit 'tif 
AltaUlplia Agoila Wr Fig 1), fc jjpiKns mJe 
'“tttlih b(l iiiadod,[ioiiiiiii«tc tlic Jom uiis 
wtrWoatWy^lial 

EwuiplOi-b IIS scn(\ ilii daif of (|,j [j||j,„||j jijjijf 
mscyMbyjiMso[tlicin(ai,|»,i(,jy 
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before commencing the calcnbtum These arc the uncertainties 
that often beset the ivorh of an * qn^rapliist When he is con 
fronted with aiubiguiUes and dtscrepanaes like these he must 
try every alternative bclorc pronouncing any date as incorrect 
or impossible 

D B PiUai in his chioiiubgy p 64 cites an amusing case, 
apparently unaccountable, m connection \Mth the solar date of 
th** birth ol a Tamil genlleman bom jt Belganm in the Bombay 
Presidency The date of birth in his horoscope was — 

* AD 1836 June 28 Am 16 ' 
while m all the Tairpt panch&ngams tfu; English date corres- 
ponded to Am 17 This apparent paradox baffled all conjectures 
till it «as explained by the fact lhat the Tamil astrologer who 
cast the hnroscope at Belgaura did not know that the panchangam 
which he used at Belgaum was calculated according to the Bfirya 
Siddhanta and not the Arya Siddhaota as he believed The 
difference was due to the diffctence in the times of SankrSntis 
that changed the first day of the Am month and subsequent 
dates by one and the same Tamil usage <ec IIS Tbis will be 
siiown below — 


1 Surja S * 


Dale 

1 1 

A>ta S • 

AD 

j Date 

1 ih :i 

1 tsoo 1 

iVIO 745 

fsb 14 1 

ISQO 

AID 646 



0 


sa 

0 49C 

13 Mithon 


«r> a»6 

IS Am 1 


62 3’6 

1 

1 I8»6 1 



i8se 


|Fi3CtionerE3tertU3s aOO 1 
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lam 1 usage 


-I- wi 

Famil usage 



Days from Apri 

10 

74 

From Aprd 0 


73 


f 0 

61 

Fab 11 to Juno 0 


61 

Am I 

J'"ie 

13 


Juaf 

r 

la 


Is 

16 


16 

h"'“ 

Joue 

ss 

Am 17 

June j 

28 


Retrospect — Here wecometotheend of our main object, «r , 
the treatment of the lualizoziatical part of Icdian chrosofogy 
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* short allsgory-T„,_„„ 

Sind a free mfr v-k . *‘“*'^3 «er increasmc wealtli 

portohty „„ S ““ '>™«r „lh„„t EmH-t » 

'»*™s Ch,™,„s“r™ ff 

the receipts of these nft.; nf m ^ the account of 

O'S iw aooMt, T'”'’ '=”S”r'‘! 

■fire the day books rfr ♦ i ^ debits The Calendar' 

0/ Part J 


chaptck mi 

Jlusulmans is cjehc irr^"'Tr"'*F'*“'' Calendar of the 

Mmrncnces on Fndav ih» icol***!^^ "Inch a called the lltya 

to Ihe H,„du dare Shra,a„j sU,*, emesponJ. 

•nrmorates the \ear oi ,1. d 

took place t\ 0 months lai^r*^ * **‘^*** 

a«^^al in the month Rnb, ul 

Cbn.to",^“d “'.fj™"™”” o".! •" 

•0 .be '.uru^ri'^JirL.:^^ 

inonih iHiwu cafciidars is tlipiiifan 

4 ,» ^ “■“""T'looorjc,, „d 3,5 d.,, ,„, , 
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llontbs 

Days 

Months 

Days 

1 MuhiTTam 


7 Sajab 

3U 

2 SaiK 

**9 

S Sbaban 

29 

3 Rabi qI awrral 

30 

9 lUmi&n 

30 

4 Rahi nl akhii «r Rain 

39 

10 SbawM 

39 

a JuniELilal&wal 

30 

11 Zilkltd 

30 

6 JumSdaffikliir 

29 

f2 2 ,Uiij|4 

’9 



Do (tn a leap year) 

jn 


129 Tha cycle of 30 years — TheoutstanfliRg 44 minutes 
tvhteh amount to U days in 30 years are distnbuted over the II 
'years of the cycle of 30 years in the ^ol]o^Vlng order, 2sd 5th, 
7tJ] IDth, ]3ih 16th }3th, 21st 31th. 26th and 29tb This order 
■of hap years, as they may be called by analogy, is adopted at 
Coostantinoole They are So chosen that by the addition of 
'the leap day to the last date of Zilhijja, the time of the mean 
visibility of the Crescent occurs always nuthin 12 liunrs either 
before or after the sunset of the neiv year s ilay 

In some countries the years 8lh lOth and 27th arc con 
sidered as leap instead of the 7th ISth and 26th But this 
change breaks the desirable condition of 12 hours and so deserves 
io be abandoned 

130 The beginnlngof the day, month and year —Among 
the bfosuluians the day is ted^oned from sunset to sunset The 
•hloun is liked and ref^iected more than the Sun This may 
probably be due to the Hen* glare and the intolerable heat of 
the latter in the sandy deserts of AraW 

The month begins on the evemtig following the hew ^Ioon 
•on which the faint and slender cresceDt is visible for the first 
tune Has rule though aj^cable in theory to all tlie months 
•alike, IS practically observed in the deternnnatton of the first datu 
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JIontMy tithi = Hi)n TtoUi + 2. 
Hijn TanUi = Moirthlytitln— 2. 


. w 

. EJj 


spread as they are from Morocco in west to tho JIalay 
Tenuisula in the east.theMosuImanstiust onlyto the testimony 
o! their own eyes, and deade the first dayol Muhairam and Ramzan 
far themselves This is the reason why the Taboot day is some- 
times celebrated on diBerent days in different localities in India 


To caleulate the Christian date corresponding to a 
given Hi|ri one. 

(Table 21 ) 

133. Method.— Deduct I from the number of the Hijn jear 
and divide the remaining years by 30 Tlie quotient and tlie 
lemaindct will respectively be the cyci/sand the oiil years expired. 

(a] From Table 21, parts B and C. given under the Christian 
Era take down the inaease foe the cycles, years, months and 
■days, and add them If the days m thesnm exceed 365. divide 
them by 36S, keep the remainder in the column for days and 
add tlie quotient to the years 

(fi) Divide the A D years thus obtained by 4, and deduct 
the integral quotient from the days as a correction due to leap 
years 

(e) Add to the remainder the Hements for the epocli m Part A 
The sum represent the years, days and iveek day 5 according 
to the Old .Slyie 

(if) Add 11, 12, 13 13,14 and IS days for tlie 17th, 18th, 19th, 
20lh, 21st and 22ad centunes respectivelj The result will be the 
year and days accotdu^ to ttie Nem Slyfe 

Example— Required the AD year, month and date cor- 
respondine*to the Hijn yrear 1337, Ramaan 1 

Here 1337 —I — 1336 are the years elapsed, and diiid 

mg i336b5 30 Meget44cydesandl6jcars 
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Ty^c of e(deuhlu)n 


Explanation 

j Chnstun Era 


part Table 21 

1 Tear 

1 Days 

fvsra 


B Increase fui to Q ctes 

1163 

IS 

4 


4 

118 

194 

fi 


C IS years 

IS 

19a 

0 


D Unhanam 1 to Ram<aa 1 


COO 

s 



1298 

630 

IS 


[S304 = ly 2S» days) Total 

1297 

265 

■ 

w 

Daduet Uap dayi 1297 — 4s 


-324 



Total loterval m Jut an years and days 

1290 

000 



A Epuclml elancRfs 


193 



Sum date mold style 

1919 

137 



Add Inr the ISthcenlory 


-1 



Sum date n sew style 

1919 

ISO 1 

0 


Days— January t to Aped 30 (by TaUe (S) of I 
SiC Msl 


-119 



llesiiU I9IS KaySiM S^iumay f 

1919 

3.| 

J 


To calculate the Hljri dale corresponding to a given 
Christian date 


134 Method —(a) Deduct 621 from the given AD jear» 
multiply the temsinder by 36S and set donn the product 

(J) Divide the remainder by 4 take the integral quotient 
and ivnte it below the product 

(e) Also count the number of days from tlie beginning 
of the A D year net onutiug the leap day of Tcbpiary if it 
intervenes , or use the table (B} in Sec I4S 

(d) Add up the JUBnbctsindicatcd by \a) (i>) and [c) and 
deduct 531 days from the sum 
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(«) Then i{ the A D year be of the New Stjle deduct 11^ 
12 13 13 and 14 days for the 17th 18th 19th 20th andthe21st 
centuries respectucly and call the remainder G But if the year 
be of the Old Style, nothing is to be deducted Thus G mil be the 
number of days elapsed since the beginning of the Ilijri Era- 
which we most now convert into Hijn years months and days 
(/) From G deduct successively the tughest possible number 
of days given in the ccjumiis headed Hijn Era in parts B C, 
and D of Table 21 Wnle down at the same time their rcspec* 
Uve equl^alents iii Hijii years and mouths The last remainder 
will be the day of the month 

(g) Lastly add 1 to the number of years m order to change 
them into current year according to the Hi]n Era 
(fi) Tbencekday—Q (G + 6) — 7 

EMWple.— Calculate the Hi|n date cwesponding to the SUt 
of May 1919 hew Style 

III this instance 1919 — 621 — 1296 arc the mteivening year^ 
Days 

(s) 1298X 365 473 779 

(6) 1293 — 4 — leap days 324 

(e) January 1 to end of May 31 150 

Sum 

(rf) deduct the constant 
(<} days to be suppressed for 19tb century 
(New Style) 


G 473 67l> 

(/) Deduct D 1200 years — 42S540 

48430 

. B 120 —42 524 

S90S 

C 16 — S CTO 

23S 

„ D 5Inbarram to end of ShSbJn 235 

Add t ? Raracan 1 

y ear current ijjT i — 


ReauU —The corresponding date was Ramzan 1, 1337 the 
>iar of the Hijri Era 

The weekday « Q {473670 -f- 6)— 7*a 0= Saturday 
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135 Mutual conver&lonoftlid Shaka and HIjri dates — 
Students of the Mughal and Macatha periods of Indian History 
often require to know the corresponding dates of these two Eras 
Table 32 is specially prepared for their tJse It show at h glance 
the number of the Hijn month concurrent with theChaitra of 
■Shaka years 1369 2019 

The Shaka yea-^ omitted in the table diould be understood 
to begin with the Hijn month of the number attached to the 
preceding year For instance the oimded Shaka year 1370 begins 
with the Hi)ri month 1 i e Muharram the years 1372 1373 
begin with the Hijri month 2 < ^ Satar and so on 

Problem —To find the Iractional number of Hijn year 
corresponding to the Meshadi ol the given Shaka y ear 


This can be solved by the following formula — 


Here H stands for the Hijti \ ev and S for the Shaka year 
The sign — means concurs with 


Example —What fractional Ihin year which begins with 
lluharram corresponds to the moment of the Mesliadi of tlie 
Sliakayear 1811 Here putting the Shaka year 1841 in the aboie 
iormula and solving it tie git 


H = 1841 — 518+ -.T 1337 SI 

= 1337 y cars and fi 5 months cwnplcted at the moment 
of the Mcshiidi 

This shows that the 7th momh Rajah was running or was 
synchronous with the Chaitra of Shala year 1811 
This fact IS also confiiincd by Table 21 
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Now il u be desired lo know what month of the Shaka year 
1B41 concurred wilh the Kaoua&oEthe Hijnyear 1337, we nught 
show it thus — 

Shaia Hijri 

yr m yr. m 

1841 1 concurs with - 1337 7 

2 add to each ... 2 

1811 3 JyeslJia = J337 9 Ramzan. 

13B. Problem 2. — Conversely to find the fractional number 
of the Shaka year coirespotuling to tlie New Jfocn of Maharram 
cf the Hijn year. 

This can be solved by the following formula 

S=H + 5,8_!y^ 

Example — Supptse it is desired to know (he Shaka year 
-correspoading to the b^cinins of the Hijn year 1337 
Proceeding as before — , 

S = 1337 + 518— = 1840 50^ 

a 1840 Sliaka^ear and 6 months which had elapsed at the 
beginning of Afuharram 

If we Hint to know wfot Hijn month ivas running nith the 
•Shakn month Jyest'aa 

Shakn Hi]n 

yr m yr m 

1810 7 concuTsw.th .. .. 1337 I 

8 add tc rarh . 6 

T&Ti ^3“ jyestha « 1^7 9 Rmwln 

Xoti. — It may be noted that the above tuo formula? arc 
formed cm the principle of mean intercalation while the concur- 
rence shown in Tabic 22 is ba°cd on the actual calculation of the 
intercalary months Th» diflmnee may occasionally produce 
a difference of a mantb, nhich can be coneclcd with the help 
of Table 2 or 22 
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137. The Arabic San or Supsan —The slate papers and 
documents ol the Maratha Penod oI Indian History alivays 
bear the years months and dates of the Arabic San coupled 
irith Shake niontlis and tithi5 

The following formulas show the relation between the Arabic, 
the Sbaka and the Chnsfan years 
(a) Tasali yenr = Arabic year 4- 9 
(J) ShaliO year = Arabic year -f- 521 522 

(c) A D yKir =* Arabic year + SM GOO 

(d) Arabic year a Shaka year — 522 521 

(e) Arabic year « A D year — 600 599 
(/) Shaka year « A D year — 79 7S 

No/s -We get two consecutne years from the above (or* 
mulfls Ol these the first coocurs with the bcginmog and 
tlie second with the end ot the giiea year m the second 
column 

Th' Arabic San w Solar and like the I asah year, begins at 
the mcment when the Sun enters the Hindu Mnga Nakshat/a 
It is on this account sometimes catted the Tl/ri^a Sif Strange 
enough it has nofflonihs ol its own and thedefcctis made up by 
the Lunar Hijri months current at date 

Two formu’ie mu t tberclore be combined one for the 
year and the other fur Ihe munik 

138 ppobleiw —Given any Shaka year to calculate the 
Aialnc year and the Hi)n mbnth current at the moment of 
Mng§.di which octw^ in the Hindu iroutli of Jyest'iii 

(e) Arabic year — Shata year- 522-Kll 

(f/) Hijn monlhsTheliacbonol J X 12 

Example 1 — Find ihe Anhic vear and Hijn month and 
date at the mcment of Ungfidi la Shaka j car 1813 
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As tie Arabic year wliich tiegan mtb Mrig^di of the 
Shaka year 1842 \van the latter one, xrc must make use of the 
latter uumber S21 in Formnla (^. 

The reqtured Arabic year is 1842 - 521 = 1321. 

And by formula (H) of | 138 


the fractloQ '72S X 12 = 8'7 maatlia (Ifijn), 

= 8 months, 21 tithis. 

By Sec. 132, Formula Jh) = 8 months, 19 tarikhas, 

= 9th month Ramzin, 
current at Mrig.4cii. 

Ans— Arabic Sas 1321, Kasu&n 19th torikba. 

139. The Arabic flotation of years.— The Arabic years 
are often e'vpressedin words, and very seldom in figures.. The 
following words express the numerals which precede them i— 

1 Ihide 6 Saminin €0 Sectoin 

2 IsannS 9 Tiss& 70 Sabbain 

' 3 Sallas tO Ashar. 80 SammAneen. 

4 Arbi *20 Ashareen 90 Hesain. 

5 Kbamas 30 SallaseeH 100 Jlayyi. 

6 Seet 40 Arbain 200 Mayyltain 

7 Sabbi 50 Khamsain 1000 Alaf. 


Example Z— Find the tithi. month and year of lie Shaka 
Era corresponding to 14thtanl.hofRabi-vil-awwal of the Arabic or 
SursanyearSalliseen.Mayyi.andAlaf =CO + 100-^-lC00= 1130. 
(Given in Art. 44. Part VI. Materials for the History of the 
Marathasby Rijwadc,) 


Arabic year 1130 -h S2I = 1651 ShaLa, (Sec. 137) 

On referrii^ the Shaka year 1651 to Table 22 we find that 
the Chaitra corresponds to Kanu&n the Sth, so that when counted 
from the Muharram of the preceding year. Rabi-ul-awwal is the 
ISth month, and the 14th tankh conesponds to the I6tb lilhj. 
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Deduclmg 9 from these Innar months, <ve get 6 months and 
16 tithis, and counting from Chsutra ShukU J. ive come to 
Asbvin Krishna 1 of the Shaka year 1651, %\hich is the titbi 
sought 

Example 3.— Find the Christian date, month and year 
corresponding to JilLad I of the Arabic year Samman, Sabham 
Mayya, and Alaf = 8 + 70 + 100 + 1000 = 1178 (Gi\en m 
Art 1S9 of letters etc collected in the Kavyetihas Singralia ) 
Arabic yearll78+5!»’* 1777AU (Sectionl37j 1178 + 521 
= 1699 Shaka (Sec 137) 

On referring the Shaka year 1699 to Table 22 %ve find that 
the Srd month Rabi ul amval concurs inth the Chaitra Deducting 
the 3rd month from Jdkad the Ilth, wcgel Sraonthsand I + 2"*3 
tithis or 243 tithis in all Courting from Chaitra Shukla 1, we 
Arrite at Slirgashirsba 3 We may now calculate the English 
date corresponding to Margflshirsha 3 of Shaka year 1699 accord* 
lag to Sections (77—81) • 

Oi we may calculate iheapproximat'- Engb<.|i date with Table 
S13, B.S shown below— 


Explanation 

jsbaka 1 A D 

j Tithi 

Date 

|yira 

Table 23 

1 1698 1 1376 

.1 0 

ip as] 

1 3S 

Tabu 23 boitoiii 

1 1 ' 1 

11 1 

0 3 1 

1 1 s' 

At (UsbaUi 

1 1699 ) 1777 

. I 

9 8 1 

4 8 

Table 5 camplenKot of 343 

1 1 

2J0 9 

237 2 1 

6 2 

Mitgaslur 1 

1 

243 n 

247 0 j 

4 0 

Tab 11 Aptil 0 to December 0 

1 ' ^ 


244 0 1 


Result Wednesdav 

1 1699 1777 j 

Dec 

i 0 

4 0 


CHAETCB XIU 
THE CHRISTIAN CALENDAR 

140 History of the Calender. — 3\e take the folloning 
description from Outlines ol Astioncan} ’ by T F Hcrschtl — 
Ihe history of the calendar, with refc'cnce to cbrono’ogy or to 






CBAPIER Xin 


§ m 

tlie Cdiculattons at aiicieoC ohsrivation!) Kuy be compared to 
tbit ot a clock goin!; r^ularly when left to Jtse f bat sometimes 
forgotten to be wound op and nben wound sometime^ set forward 
sometimes baclimd other to sene particular purposes and 
private inlerists cr torcctifj Uunders in setting Such at least 
appears t» hav e been the case with the Romait Caliniiar in which 
our owu originates from UielimeDf Nuna tuthat of Julius CiB'at 
when the Lunar j ear ol 13 months or SaS days was augmented 
at pleaimre to conespond to the solar by i^ich the seasons are 
determined by the arbitrary intercalation of the pnests and the 
Usurpationsol thedecemvirs andthemagistrates till theconfusion 
became lne^tncable To Jolnis Cxsar assisted by Sosigenes 
an eminent AJetandtian astronomer and mathematician we own 
the neat contrivance of the two years of 36o ard 168 days and 
the insertion ot one bissextile after three common years This 
important change took place m the 45th year before Christ which 
lie ordered to commence on the 1st of January being (he day 
of the Vow Moon immedutdy followiiig the winter solstice of the 
y car before \\ e may judge of the state into winch ihc reckonmf 
ai tiinc had hilJcrt by Oic fact that to mtroduee the non system 
If was necessiry tocnact that the previois ycar-ie B C ^culd 
con ist of 445 days a circuinsJance which r^itained for it the epithet 
of the ycat oj conft tion 

(a) But the real length of the tropical year is 24224 days 
inJ tlic yearly caccssot about OOTTCday amounted dunng the 
ni.st four centuries to three days Consequently the equinox 
had retrograded from the 2olh to tliu 21st of March At the 
Cyimcil cf A tee in A D 32o it was enacted tliat the 21st of March 
should in future In. the day of the venwf cgiimov but no remedy 
wii suggcsti-d to check the ever accumulating error Dunrg 
till Popedom of Gregory \lll the cquinoxut day owing to the 
Unchecked excf*! actualh feff on the llth of March which was 
quite against till cnacfmenl ofthcCcranciI of Nice Tlic amount 
< ( the annua' error being then correctly afcerfaimxl to be about 
lirfc diys in four ccntoncs Pope Cn-gon NlII ord'Ted that 
ihe ith ol October J 5 S 2 should be followed by the Istb oi October 
and not by ili*' 5tl Consequently the cqumo\ again fell on 



• INOtMJ A*«I) rORLICV CUR0\0!0''\ [$ 

the Cist of Morcli mA D 1533 But llie jear 1682 consisted of 
335 days only 

{5) In otder to secure the perpetual concurrence of the Vanal 
EquinoK and the 21't ol March the Pope farther enacted that 
the century j'ears that «ere not dinsih’e by 400 ^nthout a 
remainder diould be considered as ordinary' years although 
they Vrcre divi<iblc by -1 Ihus the century year 1600 is a leap 
year but the years 1700 1800 and 190(1 arc not Imp te the 
number oldays of Febtuary m these years is 28 The yw 2000 
will be a leap year and the years 2100 2200 nd 2100 \«1! 
be again ordinary years consisting of 363 days 

This chanfc is called the New or tUc Grtgonan SMe as dis 
tinguishcd from the Old or the Julian Style The hew Siyh 
was at once adopted in all the Catholic countnes But England 
hesitated till the ymr 1752 A D and finally adopted it by an Act 
«f I*arliament The 2nd <1j> of September 1752 was the la^t 
day of the Old Style in England and the first Jay cf the Vtw 
Style was the 1 Ith instead of t lie 3rd II nominal days being strnch 
out 

(b) Tlte same IcgislatiNc enactment which established the 
Gtegortan year in England in 1752 sliortcncd the preceding year 
1711 by a lull quarter Ihctioos to that time the year was 
held to begin with the 26tli March and the year AD l7ol did 
so accordingly but that v^r "aS not suTcred to run out but 
was supplanted on the Jst January by the year 1752 which (a' 
well as eiery subsequent year) it was enacted should commence 
on that day so that the rt^hsUyear 1751 wasineflect an fliHus 
von/imonii ant consisted of only 2S2 days 

Kussu was the only conTiliy in Europe in which the OH 
Style was adhiicd to and (three swubr years liaiing clap«<<l) 
the difference between the European and Itnssian dates amouiili 
tolSdajsat present |AD 1920) But tic ftussian rrpullic In' 
now giscn up the Old Style 

The cliange of calendar in En^aml met with much popular 
opposition Tl c day Jiboatcrs compkmcil that thc-y were 
unjustly deprived of the ' wages for eleven days and the youtii; 
ladies murmured that they w«c taade oiler by the chanec 
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Ifli. Astronomers arc justly opposed to such sudden and 
abrupt changes in the calendar. SiiDoa I^ewcomb says in his 
Popular Astronomy “tlie of the mean Gregorian year 

is 3S5d 5h 49m V2s, ’sWIe that of the tropical year, according 
to the best astronomical detemrination, b 36Sd 5ii 48m 4fe. The 
former is, therefore, stiH 2fe too tong, an error width wUl not 
amount to an entire day f« more than 3,000 years. If there 
■were any object in having the calendar and the astronomical 
year in exact coincidence, the Gregorian year world be accurate 
enough lor all practical purposes dociqg many •centuries. In 
fact, however, it h diffituh to show what practical object is to 
he altained by seeding fur any such coincidence. It is important 
that summer and moter. seed time and harvest, shall occur at 
the same time of the year through sevaa! succesuve generations ; 
but It is not oi the slightest importance that they should occur 
■at the same time now that they did 5,000 years ago, nor would 
it cause any diScuUy to our descendants of 5,000 years hence 
il the eciuinox should occur id the middle o! February, as would 
■be the case, should (h«' Jtdian Calendar have been coQtmued. 

The change of calendar met with much popular opposition, 
And it may hereafter be conceded that in this instance the com- 
monsense ol the people vras more nearly right than the wisdom 
of the learcied. An additional complication was introduced into 
Itie ceckiKiing of time without any other real object than that 
«f making Easter come at the right tiioe.'' 

142. The interval in day* elapsed — The chief object of 
■chronology is the cakuJation of the exact number of days, that 
have elapsed ance the Epoch of an era. ot between any two given 
dates separated by a long intervaL The JTusulman calendar is 
bcttersuitcd for this purpose. It is not liable to any uncertaiaiy 
esccptii^ the One due to the first visibUity of the crescent moon 
after the New Jloon. The error doe to this cause s.’ould never 
amount to more than a sii^e day, and can be easdy correeferf 
by the week-day if availaWe. fFide footnote to Sec. 132.) 

Next to it in the matter ot convenience are the Indian luni* 
solar and solar calendars. But tljelornier is liable to an uncer- 
tainty of a loll month when the moan interealai}' month is made 
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i\sc of m the calculation Tire acJar calenclnr ts the best as it 
based on the number of ds^s m a sidereal jear and is not liatr 
pered by theAdhihaandK^ayainonths Yet thesolar <Iat« s’"'' 
sometimes tendered doublfoll^tte diiTerent usages m different 
parts of India as regards the determination of the first day of a 
month Firfe Sections 112 113 and 126 

143 The Julian Period ^Toavoidconfusion in chronology 
the astronomers and chrondogists have invented and adopted 
a nciv c)clc of Julian years called Tk: Jii tan Pirtod It 
has been found so Ubclul that the most competent authorities 
have declared that ti rough its employment light and order were- 
first introduced into chronology It iras invented or revived 
by Jo*cph Scaligci who is said to have received it from the GrecU 
of Corstantmopk The first current year of the Julian penod 
vras -1713 BC and the noon of the 1st of January of this ywf 
for the meridian of Alexandria is the clironc^opieal epoch to which 
all histoncal eras are mo»t readily and mteligibly referred by 
comput ng the number of integer days intervening between that 
epoch and the noon (fw AJesandna) of the day The mend sn 
of Alesandna is chosen as that to which Ptolemy refers the coni 
mencement of the era of Nabonassar the basis of all his eaiciila 
tionv The nnmbti 7SW0 is ulilaincd hy the multiphcntion of 
the immlicrs 28 Id aniM5 which «« severally the Julum years 
in the Solar the Mctonic uod the IndicUoiuI cycles Tins cycle 
consists of years and days only and resembles the smaller cycles 
of the Grohalaghava and Kclaki which consist of 4016 and 6949 
days respective!) 

144 The leap year how determined — To determine 
whethei a given Christian year is leap or not proceed thus — 

OLD STY LC 

B C years — IXdiict 1 divide by 4 and it no remainder 
bo left it is a leap jear 

A D years —In England the Old Style Iiad been in use 
upto the date September 2 (inclnsive) 1752 ‘^othc \D 
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jtii! ptecedins Itis date are leap, uten they ate divisible by < 
■viithovl lemaiedet, 


OTSITtt 

A, D. yi»f«.~The New Style camb into tee after the above 
date, It is cnclly the omc as the Old one, differinf Iron it by 
i siefle ejception, which is that ccntaiy years which are not 
divisiblebytOO, although divisihlc by 4 1 'ilhoutaranaiaJer.arc 
not leap years but common years, it, the days of Ftbrmty 
In them are IS. For instance the years 1700, 1800, 1900, 2100 
are common yearir. 

Note,-A counter cnrrection to tliisrule is proposed. It K 
that years divisrUc hy 4000 ought to be considered as common 
years. 


Because 4000 tropical years contain. 

Days 

iccmdinj to facomb 365'2l22'x4000 

-1460*9 

„ Ctesorian Belomntirin- 
305 x 4000- 1400000 
l,cap days WO 

«14ffi70 


IHDJAS A'fD rOREIC>r CHaOWOlOGY (^^5^ 
To oolcul.t. Iho numbor ot day, el.ps,d .i„o. th. Jol„o 
epoch, corresponding to any gl,e„ oai,, pig „j|, 

Find the number ol lie J»l,a„ /j p j ,, 
aad multiply them b> 365 


'“p obiamed by addiny 3 to He Jnlal 
yeas elapsed and dividing them by 4 


Add also the number oldays mlprirening between Januiryl 
and the given date from Table (B) on p loo 

Example —Find the interval m days between the commence 
merit ol the Julmn Period and that of the Kali yuga Febraary 
18 3102 Be 


Here the years elapsed are 4713—3102 » 161 ], 


1611 X 385 

(ISl 1 -h 3) — 4 = leap <iays 

Daya elapsed Jan I to Feb 18 Tab (B) 

At the Epoch of the Kali yuga 


Day s ekpied 


403 

45 

58$4e6 


idt r ““ ™c" iL the 

resulting days subtract as follows — 


r- Uavs 

Fo, any date (b S ) bclorc HaM, , a U 1700 10 

After Ibb 28 1700 M Marc], 1 A D 1800 11 

1900 ,2 

2.00 .8 

oilliMBbIn''T’^^'' """b" ol days dapstd 
,0 /" ^ “1 Apr.' 3 AD 

1878 »b>=bor.th=Cpocb,oI,hcA.yanaodKclak. Eras 

H7. '■*> - »20 andl712 + 

18M - opto Ibc 1.0 i:p„fc,B,p,a,„,j, + 
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Example 2 

Days elapsod 


3520 X 365 12848(X( 

(3520 + 8)— 4 — leap dayi .. . S80 

Jan Ut to Sept 1st. T^ble (B) p 100 .. 244 


Epoch of the Aryan Era , . . , , 1285924 


Example 3 


<5590 X 365 « 2405350 

(6590 + 3) - 4 = leap days .. 1,648 

Jan. Ut to April 3rd, Table (B) p iOO.. 92 

2407090 

Correction for New style . . . . . — 12 

At the Epoch of Ketali, see next page 2407078 

To And the week.day nr any Julian date.— Add 2 to the- 


number of the days elapsed, and dinde the stun by 7, and count 
the remaining days from Sunday as one. The result wdl be the 
week-day 

In the above example adding 2 to 2407078 and dinding 
2407080 by 7 ii e get 4 as remainder, and counting from Sunday 
wc get Wednesday for the Epoch of Ketaki 

By lollowing the same course ne get Fnday for the Epoch 
of the Kali yi^a 


Intwvals in clays betuecn the commencement of the Julian 
Penod and that of some other remarkable chronoli^cal and. 
astronomical Epochs. 
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TABLE (A) 

of important Epoclis partuUy denved from T 
Herschel “ ' 


[5 


Names of Eras and Epochs 

l^Tst day 
of Era 

Chro 
oology 
B C 

Per oi! 
years 

elapsed 

Julian Period 

January 1 

4713 

, 


J^ilyugae fEra of tie 
Cclueni 

February 18 

8102 

isr 

S88 466 

Epoch of Aryan Era* 

September 1 

1193 

3521 

rass’i 

Olymp ads 

Julyl 

776 

3W8 

1438171 

Era n( hahonas^r 

February 3$ 

747 

3967 

1446663 

Eel pse of Thales 

May 28 

S85 

4129 

1507909 

MsIob c Cycle 

July 1$ 

432 

4282 

1583831 

Jul an Retonnat an 

Jarwary 1 

BC 4$ 

4669 

1701987 

D osya an Era 

January 1 

A D 1 

4714 

1721424 

H»j ra (NewiioanJ 

July IS 

622 

6S3S 

1948468 

Eranl Yeidgird 

June 16 

632 

6345 

1952063 

Last day el old style 

Septembers 

1752 



Epoch ofKefaki* 

Apr 13 

1878 

B$8] 

2407068 


* *^J>OKe#9 






r, , TADtpriB) 

- ^^y»6Japsed from Jap Ut to the 1 


Jinuary I 
l^«br«»ry 1 
March I 
Ape II 
May 1 


In a 

In a 




year 

■ye? 

Months 

year 

yea? 



Jnlyl 

I8I 

18’ 

31 

81 

August 1 

212 

213 

S9 

60 

September 1 

241 

244 

90 

91 

October] 

273 

"74 

120 

131 

bueemt^ I 

304 

303 

:si 


Trcemberl 

334 

335 
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14B Perpetual Almanac for tlie European Calendar — 
The perpetual Almanac enables us to find the day or Vara 
of any English date Infact it isa means of testiiig the accuracy 
of a date by casting out sevens m the same maimef as we test the 
accuracy ofji product by caabng ont ames It is given in several 
forms but here iicliave adopted that m which it le given by D B 
PiUai m his Chronology for tbe sake of its great Simplicity See 
tabic 24 


147 The Index-numbers —The numbers m heavy type 
pnntcdal the tops of the columns of centimes jc.irs and months 
in Tabic Zi may be called the Index niin^m They arc common 
to all the numbers of years and months shown m the column 
below them Tlic index nomber (or the days of a month is the 
remainder lelt after dividing them by 7 

148 To compute the week day of a given Ohrtsiran 
date elated In A 0 yeare 

Rule —All that ue have to do is toaddup the Indev numbers 
oE the four component dements of time ti» the centurj 5 car, 
month and date of the gnen day as shown m Table 24 and to 
east out sevens from the total if it exceed? Thcr^i^'ii*ii8 
number will shew the week-day begitming with Sujidoj as 1 

Example —Required the weekday on June 10 


By See. 144 the jear 1858 is not leap 


Table 24 the Index of AD 


ifiOO centui> 
* 53 years 
C June 
10 «Ia) s 


Indct^' 

2 ■ 

3 

3 


. The required wcek-daj is Thiirsday 5 

143 Rule In the case of B G yeare — lii caJeuhting the 
week-dij of a 13 C. date tbc given B C year sf ouU be deduct 
rd from the last preceding centwy ant) the remajodcr shouJdJ 
be used as odd >car 
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Add to the Index of the last preceding century, the Index 
■ct the odd year thus found and that of the month and of the 
■date as before 

ExamplB.-^lt«lu«cd the wceMay of 18, FebruMy 3102 
H C , uhich was the first day ol Kaliyuga 

Bj Sec M4 2(3102— 1)— 4 = 1 It isthereforeacommon 


Table 24 Index ol B C 3201 3 

{the last preceding century) 

{5201 - 3102) - 99 odd yean 4 

Fehtuary in ordinary year . 2 

18 days of month 4 

the Kaliyoga began on Fnday 8 


ISO TBeOPy of tho lormatron of the perpeiuol 
«alendar.— A century consists of 36525 days or 52IS weeka 
minus one dav This is the reason why the B C centuries ad 
vance and the A l> ecntnnes recede along the Index numbers 

An odd year when not leap, consists of 52 weeks plus one 
day This fact arplains why the odd common years fldvana- along 
the Index omnbers 

As the first year A D and the first date of January began 
ar the samr? moment on Saturday the Inrlcx of which iszcro (0) 
the zero date of January \e December 3l must haie 6 for 
Its Index 

NOTES ON W^EK-DAYS 

Use —The cycle ol week days like the decimal notation 
has beoj adopted by every civilized nation It is to the illiterate 
what the cycle of Samvatsaras is to the edaotted A day is too 
short and a month is too Jong for common people to count anil 
remember The market dajs, the payment of wages to the day 
labourers the recovery of mtermt for small money lending 
buaness the psnods ol the prcBcnptum ol medianc and similar 
short terms and engagements arc most conveniently regulated 
bv means of the weeks 
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The week is a. little calendar solely dependent on human 
jnemoiy, and incapable of bung deteimioed from observation of 
1he heavens. 

The origin of Ifie weak-days.— The origin must be ascrib- 
ed rather to the aatrologen than to astronomers, For the 
order is governed by the supposiHon, or rather niperstition.that 
each of the 24 houis of the day is ruled by the ptineta by turns, 
according to the descending order of thar Periodic times, Ptr., 
iialum, Jupiter, Ifars, the Son. Venns, Mffaury and the Moon, 
when written so as to complete a circle. It is plain then to see 
that if Saturn should preade over the first hour of a day, it mil 
. preside again over the 8th, I5th and 22nd hour, and then it wiU 
be the Sun's tum, occupying the third place m the ^cle from 
Saturn to pre^de over the 25th, or the first hour of tbesecond 
<lay, and the Moon's turn to preside will be on the first hour of 
the third day and so on. 

The Sfirya Siddhlnta brieQy explains the above theory uf 
the veck'days in the foltonu^ verse. 

il IJ 

fitw: 5^5a;nn^^: cpirwi n n 
( X’t) 

Meaning— From &a*ucn downwards eiety Fourth in the 
fcyclic) order is the lord nf the day. From Saturn dmvnivacds in 
due succession they arc each the I«ds of the hours. 

CHAPTER XIV 

BRIEF NOTICES OFOTHER LUNI-SOLAR AND 
SOLAR CALENDARS 

(1) The Vedic Calendar 


151. The vedic Calendaris one of the most ancient, being 
compiled in the lourteenlh ceniniy Before Christ. Each Veda 
I had its own Jyotisha. TheRigTcJaJyotisha consists of 3G verses 
and the Yajusha Jyotisha of 43, of uhich 30 verses arc common 



10^ IM)IAK AKD FOKEIC^ CMKOXOLOCV [§ I5L (n) 

tobotli’ Most of tliemarevcry MDinlelligible Messrs J B Mod^, 
S B I>xU B G TJalLa BSThaspatjaanri othrrs tntd t® 
interpret them in their own wa) But there are still a feiv i etse' 
•ttlucli have baffled all their attempts at explanation. 

(a) Us pnmar> object vvas to announce to the village 
cultivators the progress of the seasons and the fortnighllj and 
other sacrifices nere but a means to gain tins clue! object The 
AgnithStns, nho were much esteemed and amplj proiidcd wth 
com and other necessaries Tept up a regular valdi over the 
movements of the sun obsmingtbc Equino\ial and Solsticial 
days c\crj jtar 

By thi« course the Agnihfltns soon came to Iron lint the 
vtasons haptxiiul nguhrlj witb n-<j»tct to lunar montlis jii tlic 
loursc of 5 vurs Thws the Aryan Apiihfitns istablislicd tia 
five year c\vh which ronisini d Al solir inoniii« (12 Jiiitar montliv 
fi7 lunar iwolutiuns IWO solar da>-s and IbW titlu> lhfl\ 
w«c also clevtc vtimgUioinarl. thatllK bun vnd iho Moon lurnea 
towards the narth alter nactung tbi DhamshthU Nalshatni 
bMpha Dvlpluni) 

(A) Till tir«t wai i( Ihi i>|<«iuni. cvrl legnn with the ^ew 
Moon nluch fell «n tin ddV •( tin wintir Sihtice The clurf 
'object o( till, cahutilnii' wd'' • dittruiiiu tin lunar tithu and 
montlis on whiili tilt In m iiihiv MaM n'l tia rriuinoxis and the 
Solstices f^eutiiii in each ilttu !«« vinrs and as a coune pre- 
paratory to dvUmuin tin djsv (iitlu 1 ol the olxj'C phuionicna 
It was Tweessarv ti caknbii at fiiM t|i< predion ot Iht Sun 
iiccutaiilt with ri-vjTcl to ilu Nnl^hatra LlitiiKnv for tacli of 
lln. 121 New and lull mtion dijs in the cycle Tins is Ihr 
vnmc metlnxl cf ca)culaii< n wluch isfollowidin the priparancni 
111 the hautieal Almanacs, in which tin. jx^silionsof tlit Sun and 
the planets .tr.’ cilcHliterl 'irst. aol the table of plunomcna 
calculatoil w iih tin m i* placed at 0 c trd 

TIic nflions burgx-can. Mr S U Ux,* tmlx)ditd 
the prcpara'i n c« vrv at paj.c« 77 ard “B ot Ijs Maratlu HiMorj 
cl A'ttci ""V th jltt'«iw.ra a« »taUd at } ngii*!! 
as Ccscn!>^ 2 in tl i- Gwga ^arsh-ti. 
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(c) In fact tbs little cjcfe of 5 >ears was far from being 
|K.rtect Tor tbe defect of the Iconr jew as comparcc! wnth the 
s.olar}ear is 11 tithis which amoant to 55 tithis at the end of 
the fifth jear By intcrcalaljiig two lunar months we inlertalate 
5 tithis more than what « reqmrcd In other words we ad^ 
imnecessanl) one iitiuperannnm andnnless there is aprotision 
to get nd of this excess the cjcle must become useless after SO 
years 

Cut as we meet with references and allusions made about 
fiicc 5 cfein tht Vahabhurafa amJrtsascinthcrttaraufii*Si[fdhanta 
whicli was m u<f m A I> f!0 there most hue been a pronto 
for the removal of the undesirable cscc'Sinintci-calatjDnwIien it 
amounted to a whole monlli in 30 years bj omitting the 12th 
intercalary month But unfortunately the terse containing the 
corrcetion has somehow disappeared along with others from thi. 
text ol the \ r d vnpa ^e cm however infer the esistence of 
such a proviso in the foltowjne definition of the Adiyoga »« the 
first cycle which fulfilled the original conditions of the Epoch 
alter every 30 years 

tTfi m i 

B?Tss^ Jiiwi il 

(if) The presence of th s correction is clearly traccabro in 
the fdlowsng verses in the Mahebhatata — 

^Tt TC lfl m 

«Rn rn rudiyi-stwn ii > ii 
iptwsiTi^TT *nHr ’ra ’j ow tjv 
??«iKnpn 51 rtfir ti v tf 

mf^ri fjtfmwai ntrpmjrg 

UvvA ep-^ h* 

Here the word MiTT is irrelevant to and irtcconcilablc 
with the mcaiung intendilt^ tic ^icaker Bh shma, Tlcre is 

no question at all abov t the mgl ts 1 trunk tint the word »I9r 

was oncmallv Ttm * bat wis mistaken by tie sentx? for we 
• Aron * j:.ViAr*»»T trfi bit In fS.ncrJur 
Inil lot* MtiMiCy rrtai— •q^UTOWW UWTV J1 Tbl* e«r>yia»kMruU 
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often meet vnth instances of g mistaken for n Also rn 
aeems to be used f« fw the exigency of metre \\ith tbis 

emendation the aboie verses state «ith astronomical accuracy 
that 13 sohr ^car3 (s) arc equal to 13 lunar years (0 pl'JS ^ 
Intercalary montlis minus 13 titJus This can be stated 
algebtncaby — 

13 8 = 13 I + 5 months — 13 tithis 
30 6 - 30 i + 12 months — 30 fithis nearly 
= 30 f + 11 months 

{<) The above demonstration clearly shoivs that the rule 
of omitting or suppressing every I2th intercalary month most 
have been m practice m the time of the Mabsbharata This 
resembles the Gregorian rule in connection mth the omissmn of 
leap days We sometimes meet with allusions to kshay a mtitUhs 
in theageof cyclic calculations Insuchcases the kshaja months 
must be no oUier than the omitted intercalary months 

The ftboie rule can be also deduced from astronomical data 
s » 371 Oo tithis (page 210] 
or 8 a (360 -t- 12— 1 + 0 05) tiihts 
30 8 - .10(360 + 12 — 1+0 Oa] tithis 

= 30 1 p J2 months — I month + 1 5 tithis 
600 8 a 600 i+ 20 i — 20 months + 1 month 
=• 600 1 + 221 intercalary months 
Sol suRgestthatthetollowuifiltto verses composed bj mcmay 
be rehd, in place of tbcmissing ones immediately after the 37th 
verse of the Ya)us Jyotisha begimnng nith viTT 

'rff^TTPr Dy this means the 5edaiiga Jyotislia C}cte can he 
used for sacnfiaal purposes evEii at the present day, if its epoch is 
hiioun wluch isprohabJy BC 1440 = 1193 + 247 (vidf sec 1C2) 
f^lJT jmpiTPTi ^ SIB iini 

SR^ iRtsstuft smPr ^ |si ja 
!t |s n 

iTpsaiS tTfi wn « ii 



CHAPTER MV 


107 


§ 1521 

(J) We sha I ficusJt Hits bnef notice of the \ edSnga Ji oti'Tia 
by mentiontng (he fact that it has rendered the freatest 'ervice 
to the cause of Itiiian mihquity by recording the position of (he 
Solsticiaf points m its (uuc Hus has led to the fixing of ’ts date 
as IfCK) B C, and also oi other dates of the Vedic literature 
rclatuely to it 

Professors Mat-Mallet, Whitney and others lia\c m vain 
tried to reduce this impregnable stronghold of Indian Antiquity 
(tide ^tax Muller's preface to the 4lh solume of lus Rigseda 
Samhilft) 

(ff) ll appears that llie sage hy name lagadha wns the onginat 
authorof usmalUract on the Vcdic calcodar and that the V'cdnnga 
Jtotishi vas simply an adaptation of it as the foUomng opening 
terse dearly shonis 

II 

Tlie title hletally means Uon ledge of time, the 

<ame as the Trench title ' Connaissancc dcs temps ' This 
•hons how true ideas concur although the thinhing minds iraj 
be separated by thousands of jears 

Calculations midc on the basis of (he greatest length of iIil 
dai, stated bj Logadha. shou that he hsetl in fatitiidc 35 dcgTcc-* 
North probabls in &shraere 


(2) ThB ancient Indian or Aryan Calendar 
{/n i.if from 1193 B C to 291 4 D } 


152. To ine it Jiad hero a gnit pur/lc lo undrritaml htni 
the nnuent Indian 1.1ns* ha\c nwnagesi their «iatc afiair^ 
•tn» essTvura.9' .vMluui* a isftll.vaiiifcanl-caV-.nil.v dir 

IIS ln<i5 until I sa« the foDoiniv: tsWc p\en l>v John Bcnthy 
in his Hisioncal of the Indian \sUonomv Bung pucf, 
In a rodimcnl-ws form and Mlliout any directions regirdirj hs 
u«e.thr talkhas hitherto tailed toattiart the attcntifin of schohr. 



3 949 lOct t S»4>>T 247 KAtktV 19^1631 2U6 ! — 10*'3 Xsun 6 

n7€170 J P k2S2» ' 


7 291 F(b 21 Satar UB2Cha tr aiOl ISO^ 3392 +Sl3 FhAlg C 


NUc — J P — Da>TS ol ll e Jaliao Peiiod ctpired at Sunnsc 
(a) The opening tithi of the 1st c>cle was called Adikalpa 
sliasthi that of the 2nd Guha sbasthi that of the 3rd, Mitra 
septum w hieli nc at present caD Ratlia Saptatni 

The following arc the anaent constants and elements with 
which the abo^e taWe is compated In a cycle — 

Sun s tropical leTOlutions 247A Mean solar riajs 90245 5 
Moons do 3303^ Lunar titlus 91680 0 

solar months 296S Precession seconds 12000 0 

Lunar inontUs . 3056 Titlie> in a solar month 30 9203 

latcrcabry months 91 Days do do 30 43G8 
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The following ancient values arc obtained from the preceding 
elements for companson with the modem ones ; — 

Ancient. Modern. 

• Lmgfhof— Days H. Jt S. Daj-s H. ll S. 

Trofncalyear .. 365 5 SO 10 SS.S 5 48 48 

Sidereal year .. 3656953 36SB99 

Lunar month .. 29 12 44 3 29 12 44 3 

Jioon’s revoiutioit . . 27 7 43 5 27 7 43 5 


X)ays. Days. 

247 A tropical years .. 90245*5 90245*26 

* 3303A— Sloon’s trop. revQlu. 9024S-S 90245*723 

Yearly precession .. 48'*567 50'’236 


(6) This Aryan cycle ol 247^ tropical years is really a 
happy combiaatioa of the lunar, solar, and sidereal systems. It 
contains 13 metooiccycIesaBd one month. Each new cycle begins 
invariably on the 7tb titbi cf the month se?rt to that with which 
the preee(Ung cycle has begun. The precession of the equinoxes 
III me cycle amounts exactly ton quarter of a KaVshatra, and 
the 7tli cycle begins m the year AJ). 291. in which the tropical 
longitude of the bnlliant and conepicoous star Spica (Chitrcl) was 
exactly 180 degrees, as mentioned in the old Surya S®, quoted in 
the Paocha ^dhinlika. [Vide sec. 200 («).] 

It completely filb up the httherto suppused chronological gap 
of fifteen ceniunes, separating the VedSnga and the SiddhtLnta 
periods. This calendar must haN'e been in general use while the 
five-year Vedic calendar was used only for sacrificial ceremonies 
But the cycle was nut destined to run forever. It appears 
probable that soon after the star ^ca had ctwcided with the 
autumnal equinox, the Eabylouan astronomy appeared in India 
andthrewinto the background the anaent Indian chronology. 
Learned men were willing to adi^ it but the orthodox, as w-as 
natural, strongly opposed it. Thus the Romaka and PauLsb 
works commented on by Ldtadeva were rejected as being 
i.e., opposed to the scriptures. The efforts of Shnshena and 
Vijayanandi shared the same bie. 
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(e) At last AryanStha* oc his pre<ieeessi>r or some 
contemporary astronomer leahsed, it appears, the necessity 
o{ gratifying the orthodox ui the manner of chldrea crying 
for the Moon He adopted m his Siddh&nta the era of 
KaLyi^ and its colossal muUipks. the Mabayugas and the Kalp 
Computing backivard mth the correct mean motions of the Sun 
and tbemoonfrom the Kali yeafSflOO.heartjyed iXShukla!a^”'*f 
as the iithi of Mesha Sankranti in the zero year of the Kaliynga 
This result was very disappointing to him For he wanted an 
Amivasya or New Blaon day to gratify the orthodox by presenting 
them with agcnetal conjunction of the Sun the Moon and the plawts 
Undaunted by the adverse result he made no scruple to cam’ hack 
the ongin oi longitude rtacll seven degrees in order to show to the 
orthodox that the Mesha Sankronti did fall cn the Nr* Moon day 
according to their expectations To prevent this artifice from being 
detected it became necessary to distnbute this increase of 7 days 
over 3600 years He accordingly raised the length of the sidereal 
year given in the foregoing table 365<J»ys 6h flm f>3s »3S5dAj'Sp 
15gh , 24]ia . 42 vip to 36S days 15 gli 31 pa 30 vip Thus the 
vitiated sidereal year was lotroduced for the first time and was 
implicitly followed by the subKquent astronomers without the 
least suapiciOR The equinox bod receded three degrees behind 
Cbitm in Shaka 421 aod the arbitrary putting back of the start 
mg point by seven (7) degivea raised the error to ten (10) do 
gre.ps ur Jays la the Zero year of the Knliyuga This minns error 
of 10 days or OSOOOpatas is made giHul at the aiiiuial rate of 7 
palaiiR about Kali bOOOyears So now A D ld20 letho proper 
time for rejecting the vitiated year and for replacing it by it* 
modern correct value 365d ap adopting the time honoured 
starting point opposite to the Star Chitrft (AljAa Virginis) 

The liberties taken by Aiyanatha with the positions of the 
planets in bnnging about a perlect conjunction on the 27 18 of 
February 3102 H C .irereallyappaUmg HehasaddedempmcalJy 
+ 35*, + 33^ + 12® — 17®, +20*10 the longitudes of the planets 
beginning with Mercury vviUi correspoDding changes in tli«r mean 
motions and has intentiotialfy observed silence in the matter 

* The auppoxi d DUtbvr <>( tbe origmal fimyK A* Ar}abhatta wnnpra 
bo!)lyhi»pupil«tKusucuap«B» Fwhcssi*— anU'f'IVtVX JBt 



Tbis arbitrary setback oI6<lay«48gb 12 palas made in 
the Abdapa for the sake of the Ne'e Moon of the pretedmg 3K)C 
years aaounts to 6 pa 48npalas peryeor and consequently 
days gh. pa Vip 

The Aryan year (sutopted by Ptolemy 
through the Ch^eaosJ %5 15 24 42 

Arhitrarymerease + , 6 4B 

The Surya S ddbhnla year S65 15 3i 30 

(it) Use -wThis ancieat Indian a»il ctlerdac being cycl c is 
fi'xd and does not stand m need of (uinoal calculations Being also 
solar it IS free from the uncertainty of the intercalary months 
In practical Use it can be used as a safe guide jn the determina 
tjon of the dates cl ancienl events. As an instance of this we hate 
detcrmmfd in Sect on 201 the date of the Mshabh6rala and the 
Bhagavadgita wsthm serv close and precise limits 
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■" th= table al.o 

day 

Tith. -6 + 0 92)742111 

besirrof^he^H^"*^.'!" months, „p.red bet««n the 

of the given the 

■^'Istire in B 

month * marks the end of the third solar 

The given date hesmthe 3rd cyde.therefore 

6S8vcta+5o,„„,hs)-(482rea„+ 9„„„u„, 

A.d,be'e,'::S 

Ml . 6 + (0 920742 X 2S88) - IS 88 . 1 9 Dearly 

•Felfe^ « 'T*' “' "“' »' «” 

O" the Sankaab,. day Vlte“i7X"’ ,7 “ 
at ™rM by tb. sJryl ""“ 

fan ,17-“““'’ I' by the Wl,™, 

On ‘fa da, 1™72.7 ‘J: lf7« fa'eLpIe 

E"|beh fae«dar“L7,l‘i“7»I;;?;r' "" 

add90dcRfeestoth-q„n.i 7. '* « safer to 

to divide the sum by 300 Softhe table, and then 

>1. nalenda, -,„=IIy eap», 

Apnl iis one “7 be counted ton, 

“■ “ fai^a I, cDs:rncrD.‘'rb:7 



26, 747 B. C. in the stcond cycle, Tilrichbegan with the Sun’slotigi- 
tude IBO’. We must take it as 270® and the solar month as the 
Sth lor the abo^’c reason. 

As before, 

M =■ (940> -9m) — (747y— 2m) 

^{945y + 3m> — (746y+ 10 ra) 

=r {198 y 4- 5 m) = 2381 solar months 
And the required 

Tithi = 6 -f (-92 X 2381) =6-52,Sapta™, 

(/I Important note— This calcutatiou discloses the im- 
portant (art that the Chaldean and the li^tian E» of Kabonwsar 
aad the Indian Aryan Era began on a Saptami. Net only this 
bat even the length of the sidereal year is the same -in both the 
Eras. This cannot be neddenia), and as tbe Indian Era precedes 
the Chaldean Era by more than four centuries, the Chaldeans 
mustha%cjn all probability borrowed from Ihe Indian Aryans 
th^r En and Chronology. Aftermalang use of it as a basis for 
their astronomicai pursuits the Cfialdeaos have returned the debt 
to us in the tonn of their astronomy. Though it is not proper 
to indulge in mere specolations. yet I cannot fori*ar 'saying that 
an important truth lies hidden in the worrl Gialdean, for it 
seems closely alliedtothe Sanskntword Nay the Chab 
deans themselves seem to have been a colony of the Indian Aryans- 
calling themselves Culdais. i t , Titne^iveci or Chronologen . . There 
is historical evidencetoshowfseeCharabeis’ Andent History) that 
the Chaldeans, though much respected for their learning, tvere 
looked upon as foreigners jn klcsopotamia. They might also have 
carried with them from India the memory (s^fa) of tlie general 
conjunction of the planets that took place in B. C. 3102, and of 
,fhe imaginary vast cyclic periodsof 432000 years (nifcSep. 309). 
fl) On page 278 of • Histmie Abt^cc de L’ Astrononde yar- 
E. T.ebon, 1899” vve read tbe following description about theChal- 
deans; " Les Chaldeens onl prdcfde toutes les autres nations pour- 
les observations astronoadqoes- D’apres Diodore dc Sidle, ils 
comptaient 432000 ann^ d' observations astrononunues que 
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™t!r ' 21?”, ” "T"' “ «™* * “ «te- 

de Ja pn.e de Ba'by™,^ 53S av J C . I annf. 

rr— 

the dim amiqutiy cf the V,iic times 


(3) the CHINESE CALENDAR 

computed like Lre bv ^ ^ !.* 

'ntht)c.,r?D 10,0 „’ ” *'‘'"®'"“ 5 "”>'a'sMaCh]ilTi 

llic 5etli lea: of ft Oefcs hadebpacd and 

Tliilntarannro?^",'”? ‘’’’'“"’a'lia S3,J ralWSiddMrtht 

CCS.. .1, pE 2‘2'ar:'^ •'' >T ‘" 

.anew’ ""' -c Sun a „op.al 
•ordinal numbers Lkr ft«. w -j ^ months ate indicated by the 
tnontb beats the sam u ^cAdinka ortliejntcrtabry 

.ccu4 ” Lr^LSi'r"' ”* “ 

Ihc eoptar cicfc -nrArTr^ ’ 

lata 12 equal part, Tlrtr “ ""'“d'" drtided 

■he call,!.™, a, Sdi" ”« 

«rth a, Qlculauon. „( danm Coa.is.W. 

«.d .. bav. bert. inrtcdurt., "" '’- "' 
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THE 8AYANAVADIS 

Note.— The Chinese Calendar is a true Siyana Calendar. 
The Indian Sayanavidis should^ U they like, adopt it and stop 
in future their advocacy for giving the sidereal names to their 
lunar months and to th«r tropca] 27 divisions of the Ecliptic. 
Seeing that the 12 zodiacal constellattons no longer coincide with 
the 12 signs, European astronomers have long ance abandoned 
the custom oi stating the loo^tudcs in signs, and have adopted in 
its place that of tnentioning them in d^ces (0 — 380). Ihe 
constellations are only shown with vague bonodarics in their sfar- 
ntlases and ate used in giving names to fixed slais. 

The' 27 nakshatras are the pure Indian rodocal constel- 
lations used long before the adoption oi the Assyrian 12 constcl- 
latioos. To name after them the 27 .moveable (tropical) divisions 
. of the echptic from the vernal equinox is, not only incon^teat,bnt 
ptodudive of great confusion in future ages. There is no objec* 
don if the Slyanav&dis name their 27 divisions by the ordinal 
'numbers }ost as the Chinese do their months. The word Slyas- 
Kakshatra is in itself ludicrously' inconsistent, as it literally means 
a moving^tationaiy division. Modem astronomers have, it 
appears, omitted the old word 'sign' in their tables in order to 
avoid this very objection. 


(4) THE JEWISH CBLENDAR 

154 . The calendared llic Jews is luni-sclar and is regulated 
T)y a cycle of 19 years, called the Uctonic cycle. Its months are 
lunar. The year contains 12 lunar months when it is common, 
and 13 months when embobsinic. Tlie years 3cd. 6th, 8th, 11th. 
Ifth, 17th and the 19th in the cycle ore embohsmic or adhxka. 
The order is nearly the same as that of the adhika yean in Table 2, 
Deduct 1 from the years ^ven in line 1 of it, and you obtain the 

Si't XsbspsaKstitsar s i-'ycic 

reckoning. It is prodaced onlytidica tte names of Lunar months 
.are detenmned tnlh reference lo the Solar months, (Sea 65.) 

155 . Thenames of moothsaieofAssyrianongii]. These are— 

1 Tisseri, 2 Heswan, 3 Kislec. 4 Ubeth, 5 Schebat, 6 Adar, 7 Ve'adar 
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(ajhlfca), 8 Nisan, 9 lyat. W SoTan, 11 Tamouz. 12 Ab, and 13- 
Elloul, 

Like the Vedang Jyotishalhc intercalary month Ve’adar is^ 
placed in the middle ol the embolisimc year. The first monlh 
usuaHy concurs with tlie Hindu Ashtdnn. The day begins at 
sunset as in the Musutman calendar. The year is not permitted 
to begin on a Wednesday, Friday or Snnday, but on the day folloa- 
ing, as they arc considered unlucky. 

The Jewish Calendar was recast into ite present form in the . 
fourth century A. 1) 

(6) THE ECCLESIASTICAL OR CHURCH CALENDAR • 

158. Easter is the only religious festival, says Pioi. 
Kentomb, which ui Chnstian countries depends directly upon 
the motion of the Hood. The nk (or detenmnirg Easter is that 
it IS the Sunday following the first lull Uoon. which occurs on or 
after the 2!it of Hacdi. The Church calculations ot Easter Sunday 
arci hosiever, foundedupon very old tables o( tlic Moon, so that 
it we fix it by the actual positions o! the Moon, wc should oilen 
find the Calendar feast a ueek in error. 

"Thu natural units of time. "sajN C A. Young in hts Manual 
of Astronomy, " ace the day, month, and year. The day it to" 
short (or convenience in dealing with considerable periods, surh 
as the life of man for instance, and tlic same is true even of the 
month, so that for all chrooologicalpurpo^s the tropical •j'ear— the 
yeac of the <easons~lus always been employed. At the same 
lime, so many religious ideas and observations have been connected 
with the cli3ngc«o( the Moca lhat, there was along constant struggle 
to reconcile the month with the year. Since the two are incom- 
mensurable. no really satisfactoy solution is possible, and the 
modem calendar of civilizod nations entirely disregards the Moon-”' 


Use of the Oolden number and of the Dominical letter 
The Golden nnmbrr and the Epart at the beginning of a year 
SK useful in liNing the date ot the I’asehal iuU moon, and the 
T^minical Idler senes to stunv the Sunday dales. Tlic rrenrJi 
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^ . - *«niaWpswhicb^ve the Easter 

wSlO. bath acco,d»S to tho OH and the 

^ays iro°^ ^ ^ 

Saw Stvte ,*dated by “™ ““ **“" 

al>o At ptesmt the (21-31) nhsn the tithi- 

FnstO M ,, beJeen Aphl [1-20) when ^ 

Sliuddhi lies of Meshadi locteascs by 1 in 60 

,t tee betwaen ’ ”b ^ „dl tave to be raised by 

f 'Id - «», rm the 1» ol Apnl 

Rule ^ ™o £« 77 and complete the tithi Shud- 

gwenA D 1,^ 78 Then deduct algebraically 

dhi or Epact as it is cal^. > 5 j^cuons 

ihe completed .'.^^Uthis aadadd them, according 

tothe P» ^ moment by Sec 79-81. Then the date 

CHcdol. tb, ””“;<,„».61h.,h...lE.rtrrS««i.y 
„1 tbe 'fp Go«l Fttdny If the loh m«m 

-:::*«^,neLd..onndtHo..th-doyo,.h. 
T7a«« Kaitrday 



Hero Caster Full Moon falls on Saturday the 3rd of Apnl 
Ea-ter. therefore, ocenrred on flic 4lh of Apnl 1920 
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(G) THE COPTIC CALENDAR OF EGYPT 

168 This calendar IS nsed in parts of Egypt and Ethiopia 
Like the calendar of the Paisis the year consists of 12 months, 
each containing 30 days avith 5 mtcFcalary days called Epagomencs- 
added at the end of the twdHli month After three such years 
of 365 days in succession the lourth year has 6 epagoinen days 
added at the Old ThusitvinUbcsccothattiiclengthofthe Coptic 
year and Uie intercalation are the same as in the Julian Calendar 

The intercalary or leap years ol the Coptic calendar are these 
next preceding the Johan bissextile years. See Sec H4 Old 
style. 

The era followed IS that oi the Dioclduii or of the Martyrs, 
the origin of which is fixed on Fnday ^h August 284 A D 


Concordance of the Julian and Gregorian dates with the fiRt 
day of each Coptic month m acommon ><ar {1637) 


No 

las? 

CepUBtAontaj liKt 

1020 

Jaliao dam acd 

1S20 

Cregonan dates 


Snd esmevon y«at , 

moBins 

sod ngstba 

1 

I'ut 1 days 

30 

29 Aagttst 

11 Septeabet 

2 

Bobeh 

SO 

28 Stpleoibei 

11 October 

3 

HaWf 1 

90 

28 0ctob*r 

10 November 

t 

Kaybak 1 

30 

27 Novtober 

IQ D<crtf.b« 








SO 

27 riecCT^btr 

S January 


Amcliir 1 

30 

Vi Janiaaiy 

8 Febniaty 

7 

B&ri&tkst 1 

30 

25 Petn-oscy 

1 0 March 

a 

BarmnUeh t 

30 

27 Man;li 

9 April 

9 

B^cliones 1 

30 

26 Apr 1 

9SU} 

10 

Bavne 

30 

26 Ma] 

8 June 

II 

Atnb 1 

30 

25 June 

8 July 

12 

Meson 

30 

2S Joly 

7Augu3l 


Epajora»n» 

5 

21 Aagnst 

6 September 

1 

Tut ] I63S 

36S 

29 Avgust 

! 1 September j 






^ IGOJ caAKEtt 119 

An intercalary Coptic ^•earends on the 29th of Angnst instead 
o£ the 28th : and the next Coptic common year, having to concur 
partly with a Julian Kssestife year, ends on the 28th August of the 
bissextile year. The second common Coptic year again commences 
on the 29th August o{ the Jufian year. The formula of Coptic 
Leap Year (C) is : Q {C + =0. 

The excess of the Gregorian dates over those of the Jnliao is at 
present (A. D. 1920) 13 day^ It mil be 14 days on the 20tli date 
of February of the Julian calendar In A. D. 2100, and 15 days in 
A.D. 2200. (The above tnfonnalion about the Coptic calen&c i«- 
derived from the French Anaoiure for A. D. 1920.) 


CHAPTRR XV 


ECLIPSES 

(mportence— Eclipses, nten they are meaticraed in> 
ijucopdons and copper plates, are an unerritig means of verHjdng- 
tbelr dates, The Hindu Scriptures aOitm that the merit of a gift, 
ntade on the occasion of an eebpse, is great and permanent, ft 
vms mrinly owmg to this religious faith that the kings and princes 
of India made free grants of lands and even of villages to deserving 
Giabmins on the occasion of fmportant eclipses. 

159. Possibility and recurrencB. — A lunar eclipse 
can occur only at the time of FuUSfoon, and a solar eclipse only at 
the time of New Moon, if the Son happen to be near enough to one 
of the nodes of the lunar orbit (wdr Sec. 55). The Moon is eclipsed 
by the earth’s shadow, and the sun is eclipsed fay the dark opaque 
body of the Moon pasejoghkeadond between a spectator on the 
earth and the sun. The ioteml bctwecn.two successive echpsca is 
generally six months and sometinies a fortnight. 

1€0. The Saros— The cycle of the eclipses is colled * Sam, 
a word probably allied to ’ Saoia ' by which name the celebrated 
Sflrya Siddhanta is someijmK died. It was known to the anrienj 
Chaldeans who osed It to predict edipscs. It consists of 223 
lunations, or 1 8 years and 10 or U days. In this interval there occur 
71 eclipses of which 43aTeof tlie5aDand28of the moon. Though 
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15 ifir 


the number of Ite Son n edip^a u larger, Ihe.r r isibility m lerpect 
0 a grien place on Ihe raith is much hmited by the fact Ibal 
the earths sorlaco Imvcrsed 1, ,he ,m„„s pe„„„bm is mud. 
smaller than that of Ihe earths hemisphere It niai somelime! 
liapi^n that a partial solar eel, p« ■mtoalli seen m the Pc ,,b „av 
not be seen at all Oie Madms Ihcsidency and oire irnr 

let Our object m iitchidiiig the snbjeci oi eclipsis 
m this booh ,s not only to enaWe our reader, to kcome 

ncqnainledrialhlhccalcilatKinofoncotfhemoil interesting and 

I”* •“*»»'» thesreat merit of the Surja 
mo,lftha ! aa burtied, as 11 Mere the l«o liinimanes into its 
2>«W.,„I servrtnis dming Ihe past so ccnt.ne, Bcdc. 

Alt Iher 1 ‘'y "‘''I* (6"' 2'») 

to thet 1 ri'" 'Irtsntirst accetiiHc 

a seed pailime „ appmachng 

THE EOLIPSE OF THE MOON 

ih. s?f 7 ’I""’"' ?' -Tahe do, 111 from Table J 

2 6rst 7 elementt lo. Urn lost preeedmg century of the gircn 

Stso till , ““'•“'”'«1» as desaibed in Sees 

d.le‘antmtnt"”’T'^"'"'’'"“ ™'"M «! the lara 

+ 3- 33 ,rstrt ‘l ’’ a”'* 

odd years (Sec lOI^) "'a increase for 

.he '”*■ » 

Apnl ISS^ corresponding to lOtli 

c..c:a::;:;r.rsr:n:titat:dr rr, r 

iriMtaiblc at BagiJkot Great wa. 4T. ‘o be 

pious and orthodor people „t. Hey t n” 

npprt border immersed in .be ea„tlst“:X".™’tl" 



CHAPTER TV 


TyPe of caJeiMiO}! 


1 TiWes. 1 


Trtbi 1 

\aia 1 Date | 

d g An 

;OsAn 

Rabu 

3 "t 
■t 

1 

law 1 

Jll 

IB 5U 

S H»\\ 10 74j1 
0 733 0 "3i 
« «l-l| 0 0(t! 

137 94 
' 179 93 
3 33 

i 280’ 60 
} 0 00 

20’ W 
ISS u 

Mesbadi | 

Compleromt 

lb3-t 

IS ss; 

- ass; 

6-tw'AU tail 

- 9 3 — 973* 

1 337 20 
—12 63 

2S0 60 
— 97 

2sb 6 

S 


!S 

S o"lj\10 *''l| 

a'l 03 

279 63 

256 5 

6Arj 

*’79 6 

0 ea 

+ I7« + 136 

+2 n 

=+ 176 

X 32 = 

7 

a’h 7 

d Oq 

- •»<» — -*43 

S-S 6«' 

1 

2 II 

Full 2(0011 


U) 

a ta'AlO to-* 

j Thun 

•7?U 

7 pal 


The above calcuhtion “hows tbat the Full ^loon of Guutia 
lellon Iflth 4pnl 185Hat27gh 7palas after Ibe raeao stinmecf 
Ljiain 

163 Tben calculate D wkcU denotes the distance of the 
«un from the node Raliu accocding 1® ^ foUowng formal and 
■add 180' to it i lien the echpsc i» a lunar one 

!)•*■+■ Rahu 

+ 0 a asomaljr 

•h 0 a cqaatitin X 13 

» equation ^ 

+ 02' {K— 50) *• Empwical correcUon. 

K « Centimes of Kali}usa. 

H'eamplfr— 

D = 2o6 o3 — Rabo 

+ 279 63 — San s anoinali 
+ 2 29 - Oseqo K 13— + 17S x 13 
— 0 2> =* d a «qn 

-f 0 CO = 02 (lO— oO) =»En3pincalco-ra;-ioti 

-f ISn CO To be add'd the eclipse being ]un,r 


33S’ 20 
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1M With the \’aloe£>f I>thiisoMauicd, «eare able /P iuidt 
iromthcfoUoTOnghirits whetberahmarccLpsewUhappen. . . 


Lunar ecliptic (units. * 


A ianar cchpse is 

. . Doubtful 

Certain or 

Doubtful- 

If I> IS between . . 

.. W7"— 350* 

330*— id* 

10’— 13' 

or D IS between . . 

.. 167’— ITT 

ITfl’— 190* 

193’ 


In the above cample D is 358^*a> and lies between the limits- 
350' — 10* ot certainty. We are. tliere{£ire,able to assert that there 
r/idil be an echpse of the moon oa the day in question. But the 
question in respect of its visibility must be postponed tin w cab 
culate the times of the moon'sfirst and last contacts with the earth’s 
shadow. If either o( these times (alls that day, after sunset 
and faeiore the next sunnse, the lunar eclipse is sure to beseem 

165 Next find oat the values of the elemeats o, a, h, I, p, and t 
ns shown belo\Y— 

From With Take M'hich is the — 

Table. Argnment out. 

25 i'i anemaly. . r » Moon's true daily motion. . 

26 a • « B Samoi semi'diametersofthe 

moon and earth's shadow 

26 p . . A » Didercnce of the semi-dia- 

meters. 

27 D . I ■= Stooa's iahtude. 

26 (s— 1), a, ^ .. p = Semi-duration Of the eclipse 

35 h, . t = Do. of the total phase 

Note.^Ia a lunar eclipse f should always be considered plus 
ill finding out p and t from tables 28 and 3o. 

ExAmpte.— Thus 
Fcom With 

Table Argument We get 

25 .. .. 326'’*C6 .. «. = 736’ minutes. 

26 .. .. 736' ' « = 53 

26 .. .. 736' ... 6 *= 24 

27 .. .. 333'’'20’ .. t «— 10 

28 . .. 45' and 55* .. p » 282 paJas. 

.. 14' and 24'.'. I » 116 palas. 


35 
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• 1G6. The time of the FnnUoon is not the time of the tmddlft 
of the eclipse (m). The diflerence between these .limes depends 
upon 1), and never exceeds 26 patas or about 10 minutes which can be 
ignored except when great accuracy is desired, in which case it 
my be jound ont in the following manner 

‘Deduct D alg^bmcafly Irkh dther ISO* or 360* whichever 
be nearer to D. Then dooUe the difference in degrees which wiD 
be the correction (e) in palas to be made to (/}, the time of Full 
&foon, as shewn in the precedu^ type of calculation. 

So, 1/ + e)~<m) 

la the above example D is 358* '20, and 360“ being nearer to 
it, 360*— 358*'2 + i*'S. Tiiedotibleof}*|' I’Sis 4 which is 

the* correction {«) in palas. This being plus, 27 gh. 7 pa. + 4 pa. or 
27 gh. 12 pa. is the time ol die tmVifte of l/ic nUpic. (m) 

167. The times of f\ms can alterwaidsbe 

determined with the aid of the following fonnul^e. 

|m — p) "• beginning of the eclipse. 

(m — 1} a be^nning of the total phase. 

(m + o) — middle ol the eclipse. 

. (m + 0 • end of the toUl phase, 
im 4* " end of the eclipse. 

(<t— 1) a ffligcitode of the eclipse. 

(6 — /) a A'Aagrrfja. t,<., covering of tit sky, or extent of 
shadow beyond the moon's disc. 

The m^niluJe is usually expressed in digits. A digit is 
eqtulto2‘5niiautesofarc. The caJcolatioo of thedlfferent^ses 
bj' the above formula is shown below. 


Lunar EcUpse. April 10. 1884. Ujjain mean time. 


Edipm 

m—p 

7ocsti<r 

bnons 

n-» 

sru 

m + 0 


1"f” 

etu T*. 

gti P». 

Rh. {*• 

Bh. p». 

(ii. p»- 




12 

n a 


— ] S0 


4- 1 CS 

e 4 42 


es le 

tr t2 

. 

■pra 


(« _ /) (55 — 10) - 45’ «r 18'0 diots of magnitudf. 

« (21 — lOJ - 14' or5-6 digits of Khagrita. 
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168 The points of contact on the disc —The first contact 
with shadow in a Innar edipse nhes place on the easttin 
border of the moon s disc and the last contact on the western 
border In the Solar echpse the oppoate of this takes place 

AXCIENT ECUl'SES 

169 The most ancient lunar eclipse of 6lFi March 
B C 720.— This edipse has been cited by Ptolemy as basing bet’’ 
obscrvedalBahylonmlhclattcr half of the night the magnitude 
hfing three digits Tha we will calcnlate beloi', to sbtwv to the 
rciiders that the highest praise and almost rebgicras regard paid 
India to the Suiya Isiddhanta Is not undeserved The loogvtode 
of Babylon from Ujjainis31“ 3Ue>tor — 09 day and the latitude 
3'i’ 5 North The indcfimtcness of the time says Newceawb 
lenders the eclipse of %ery little value (Researches on the moticn 
of the Moon, page 35) Accordu^ to his calculation the tune of 
tile greatest phase at Ujiain is 3 A »i 


l/cxfef of calculation 



B 


B 

KM 


Bi 

■ 

Tab 

-SOI 

t7 Of 

1 9» 

M C 98 

110 9 


138 9 


so 

IS IS 

2 70 

0 70 

367 6 

0 0 

108 3 


1 

It 06 

1 76 

0 36 

»3 1 

0 0 


IcbiitM 


U 33 

S 9t 

M 7 01 

10 6 

oori c 

36 4 

tLoegiv ot CsbyloB 


-09 

— 09 




iMeshIdi 


It '>3 

S SS 

M 7 85 

10 6 


336 t 

C^plcmtat 


77 

7S 

76 

9 9 

El 8 

»“ 

1 lilfan t th 


IS no 

6 61 

M 8 «l 

20 S 

281 4 

236 4 

Tib eOs«'l Asg 

ZSl' 

4- 17 

+« 17 

1 0 

=10 17 

K ri 

Tab 7 C 1 eq Arg 

2J 

* 17 

-l-O 17 

32 5 



j Mid Eclipse 



6 Os 

tl 8 9s 

rriday 

4 43 



TVe must first calculate the Xalue of D liy Sec 163 
D = ^66 40 Rahu 


fist 40 Osanomalv 
2 21 Dseqn X 13= 17 + 13 
0 17 H seqnation 
— C 51 02(23 — 50) Cmpi Corr 
ISO 00 The eclipse being lunar 
9 ei 
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By See 163 we find the foUowiDg \alue5 o{ i « i and p 

Table 25 Arg I a anom 22* S v = 739 9 

2eArg tr = 73C « = SS 2 

27 Arg D = 9* 6 f = 49 0 

Magnitude = (a — Q = (aa — 49} 6 2 

Magnitude in digits = 62x4 = 25 

TableTSArg (a— Q (a) p = 130 9 

semi duration in onnutes — 52 Cl 

BySec 167 (m — ^) = 4h 48ni— 52m. 

3h o6 m Ed bcgin« 

(01+^}= 4h 484-52m 
5h 40m Ec! ends 

Example E— Calculate the Lunar Eclipse of September 1, 
B C 720 The magnitude avas 6 digits It was observed at 
Babylon and is quoted by Ptolemy 

We shall make use cf the dements ot the preceding example 
and add to them the increase fur the interval of ISO tithis from 
Tables 

Prof Hew comb estimates the middle time ior Ujjajs as 9 P M 
CaUnhtton 
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Thus the precr(^ingcalcolabon‘ cooTinn Ptolemy’s statements as 
regards the magmtude of the lanar eclipse that happened 25 
centunes ago. though we cannot vonch for the times which are 
tkmslves not preascly stated 


THE ECLIPSE OF THE SUN 


170 IVIethod. — Calculate as ttetere the ending niomenl 
of the true New Moon, according to Secs 77 SO and then add the 
toirecUon in time lor the diffeience of longitui^ of the given place 
tiom the mcndian of Ujjain 

171 Calculate D as stated in Sec 183 and deteimine with il 
by means of the foUauang limits the possibility or certainty of the 
eclipse at least somewhere on the earth's surface. 

Solar ecliptic limits 


A Solar eclipse is 


DouNfol 


Certain 


If D lies between MI® — 347* 
or „ !6I — 167 


347*- 13® 
' 167 — 193 


Doubtful 

13-19' 
193— 199 


172 To be able to say definitely whether a solar eclipse iriU 
be seen at a gicen place, the fotlowing 32 elements are necessary. 
Ot them the first four elements arc obtauiabie from tables and the 
rest must be calculated. 


rtrmmf* 

{a) Latitude aod longitude of the place 
(ij Latitude of the Moon, by D (Table 27). 

(f) Diameter of the Moon, by < ’s anomaly (Table 25) 

(if) Diameter of the Sun. by 0*s anomaly (Table annexed 

to Sec. 174) 

(c) The approximate ghati of the apparent or local middle 
(M> ol the edipse, Arg. ^hali ol Aminta lNe«- 
mooD), Table 29. 

(/) The sun’s trcpiol longitude by Sec. 173. 

(g) Sidereal time T at apparent middle of the eclipse, by 

Sec. 174 
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(Ji) TbeNati i#, the paiaDax in the latitude of tlie Mood 
Table 30 Arg T and latitude of the place 
If) The 'Moon i apparent btitnde which is = fMoon s 
lahlude p — (b + h) 

(ft) Sum of semi-diameters of the Sun and the Moon •= 

He + -i) 

(1) The Sun will he echpsed at Ihe given place jf (f) js 
smaller than (ft) 

(in) The m^mlnde of the eclipse is equal to the 
remainder of (ft — j) 

173, The tiopica) longjlncle of the Son (/) at the moment of 
•the true Kew 'loon can be calculated by the following fommla 
(/) ea Tropical O* = O i anomaly 

-r-77*3 Osapogee 
+ < 8 equation 
+ Os eqn x 13 
+ Precession of equinox Tab 3 

174 The sidereal tune T at the tuse «t the apparent mddlc 
of the eclipsCj can be calculated by dividing by 6 the degrees of the 
sun s tropical longitude and adding the quotient toM theghatiof 
the apparent middle of the edipsc T is one of the arguments of 
Table 30 (or finding out the Nati. 

_ Trop O in degrees- . .. 

““ g + W 

Table~Svn s diameter in minutes of arc. 



The Total Solar Ceiipaa ebterved at NInevah 

ITS. Example »\Vr shall here calcalitc the great Echpse 
«( the Sun observed at Nineveh onlSth June B C. 763 in llic 
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Hebrew month of Sivan The htstude of Nineveh is 36* S 
North and its longitude i» 31* S West frtmi Ujjain of — 0 0^ 
day 



From Table 29 Arg 17 *1 gli we get V =■ 19 gli of 
Mid-eclipse 


Let ws firet calcwlale D by See 163 the Sun s tropica] longl- 
tud b% Sec 173 and T 1^ See 174 

D =159 5 Kalju 

19 1 Sun < anomaly « 

—6 8 Suns eqn x 13 » ^ 06 x t3 

—0 3 Moon s tqn 

-0 S' 02123 — 50) Emp oorr 


177 0 
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4 m' 

By Secs. 173. 174. ’ 

Trop. 0— 19*'l Sun's anomaly, as above. 

77'3 Sun‘£ apogee, cODstant 

— 0'8 'Sun’s equation x 13 = -^'OS X 13. 

— 0*3 Moon’s equation. 

-« 21-1 rrece5Mcin,Ayanfcnslia. Tabs. 3, 4. 

U) =2L® 

1 + 17.-4 29-8 ghatis. 

\Vc shall now proceed to calculate in succesuon all the ele- 
ments from (a) to (m) desenbed in See. 172, 

Elements of the eclipse, at 19 ghatis at Kiiievelt. 

(а) Latitude ot Kincveli.. .. .. .. N. 36*'3 

(б) < 's latitude. Tab 27 Arg. !>» 177.0 .. N. IS'*! 
' {ej c 's diameter Tab. 25 .Atg. <’s anom. 23S 0 32''0 

(d) ©’s diameter. Sec. 174 Arg. ©’s Anom. 19’ SI'*.*! 

(r) Ghati o( Mid-eeltpse Tab. 29, A^.M = 17-4 gh. 19 -tl 
©’siropJaufjtixJ^asabeveealcnlatfd .. 74''s 

(^} Sidereal time T, as above calculated . . gh. 29 *8 
(/») Nati,Tab.30.Atg.Tand(a) .. — 1S'‘S 

(jO C ‘s apparent latitude ss {* + ^) • • •• 

(A) Sumo{sem].diatDctersof©antl q — J (e + d) 3r*7 
<0 Here is stiullcr than k. Iberefore the echpse 
did take place atKineveh. 

(m) The greatest magnitude was A — j ^ 30' « 12 

digits ' .. ", .. 30*0 

It svas a great solar cdipsc. U passed centrally about 100 
•miles north ol Nineveh.’ Tbc diameter ol the Moon being greater 
•than that of the sun it was total and was. therefore, placed on 
record by the Assj'nans ol Kinescli. 

The moments of first and last contact may be accurately 
■fonspatfdbyaisgne oHheaatiior's Ketaki-oeJyviiriptuiA. 

The greet Solar Ecitps* observed at Babylon 
176. As B eecond Example, we will calculate below 
the great solar Hdipse observed at Babj-lnn on July 31, !t)S3 B. C. 
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Elements of the Solar Edip^e seen at Babylon. 


(Bab\Ion meantime ) 

Monday. Jaty 31. B C 1063 

(a) Latitude ol Babylon .K 32**5 

(S) ^'s latitude Tab 27 .Vg D. .. N. 6''4 

(<) t's diameter. Tab 2SAig tf'aanotn 212 1 32' 0 

(ff) Q's dameter. Sec 174 Arg ©'sanom, 67^ 31 '*8 

(») M time ot middle of Eclipse .. ..git 9*6 

(/) ©'s tropical longitude .. - 11S*’5 

(j) T Sidereal Time at Mid-eclipsc . . . . gh 29 9 

(A) Nall, Tab 39, Aig T and Lat 32 5 
(J) c 's apparent labtudc « (i -f A) . . . — S' 1 

(Aj Sum of Semi-diametere of © and 4 ■« 

i ^ + -0 -31' 9' 

(I) ^ < A Therefore eclipse ivas visible at 
Babylon 

(«) the magnitude wa* (A —fi « 28’‘B 

or 28 8 x*4 — II Sdigits 


Note —In finding the magmtttdc the sign of O') should be 
considcredtobcpius ahtays 

Tlie eclipse ttna nearly as large as that obsated at Nmoeli 
on lunc 15,76311 C Butin thcprcsentmstanccthecentral line of 
the Moon'> shadow must hate passed — 3' 1 x 79 = about 209 
miles to the south of Babylon 

1110 diameter of the sun being smaller than (hat of the moon 
the eclipse total on tlic central line 


CHAPTFR XVI 


Time 

177 Hm>* 11 simple an idea insc|>3raWy connected with the 
idea of motion or aocion So that both being concorrent. ntber 
of then can be considered as tbe mcasore of (he other The year, 
month, day, hour. Ac. racasnre, in (he aslroromical ca’cutaUons, the 
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"'T'" 

<«t.Z S*”"!”' “■ 

ancert S.rfdbs ^Sdi Mandala m all ti« 

arcle Id cc ” litetafly means the pnisatior 

distance ^is nt ‘***’«nUingo£an€ye ’ On the other hand 
The vast steUar A t**c time taken to go over jt 

«< ''“is MJ ivulthts, the Sie/i 
Ime, which icBcellv ""' '“Pl'y"! •» I”'"!"" 

The lime , “< s»nme or snbsrt 

Well ih aceorete ae““™ 

served to avt the ^ invention of chroncmeteB 

B'lt flndfnr that 21 

the capricious mosemen^oTlh^ •'■'lapable of fo]Jomiifi 
caUed in the help ofaficiK ^ astrononjem have 

siddhioii,, wLcL.i™“r “'m™ '■« 'hs 

the celestial "'®''®^n>swjthuniforra motion 

i.t j bi’irr 1 -r™" 

nt the meridian Pith i, mean fictitious sun amses 
interval is called’ th? Sun Tlus 

to observe every dav ih‘ therefore necessary 

the chrono?ct7J ^T!'^ Sun and to 

An observatory is f)> ° **** position of llie mean sun 

«<^airs are .o"be condu"S^■;^S^‘'^' 

With this object m view vm~iIp™ '^fdance with meantime 
at or near their capitals from 
day wired to all 

^rJegraphs Utely mean tim^***^ «n«KcleiJ by nultta>-s and 
teiy mean tm,e b conmum, rated to steamers 
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ilsi] 

at sea .by means of \viitlcs$ telegraphy, it bemj formerly 
obtained by the observation of lunar distances. 

ITS. The time hitherto shown in the Tablet and calculations 
is the mean solar time c/ UjfMn (17. AL J.). The {neridiaa that 
passes through the old Observatory of Uijain is ased as the origin 
ollongitudeby all tbe Siddhantas. Uijain Is, therefore, the Green- 
wich of India.' Its longitude IS 75*46'*1 East of Greenwicb and its 
latitude h 23* North. 

tlijiin seems to ow this honour cliiciljr to its central position 
and to the'fact that it was once the capital of one of the most 
powerful and enlightcRcd Ling calJctl Vikrama, whose era sfill 
prcwils over the greater part of Northern India. He liberally 
patronized arts and sciences, and lusted many learned men to his 
court. 

180. The Indian Standard Tirn»i— h is 5 hrt. 30 m, 
and 27 m. in advance of the Greenwich and U)fain mean times 
respectirely, and 2 minotes behind the Benarw time. Hut mean 
times arc not lo be used to (he pcrfoniumec of Hindu religions 
ceremonies. All thcstalenKnlsof lime for this must Ik made in 
the Suvana Time (vide See. 6() which ismeasurrd from the moment 
of tlie actual sunrise at the given place. Tor this purpose the 
GhatiLipatra is used and {(siDunctsions m water arc watched and 
Doied 'with httfe urtical lines of LmnLuma on the white back- 
ground of a wall. Tlie walchmari (a Joshi) is afterwards paid his 
fecund thanked for lus (rouble and is invited to dmc at the 
fcitival. 

181 ■ To convert meanUme ol UJIaIn Into Sdvana 
lime of • given place. (ViJe Sec 6i ) 

We m«I calculate only (Ik two argnments, {«) and (i). to 
oblain the three corrections from one and (ho same TaWe 33. The 
Ulitude and the time difference of longitude from Ujjain caa be 
obtained from maps or other sources, suOv as my J^'otirganitn. 

(jI; 'SWVropcfltoiigfttrActftVkiestm. 

( 6 ) The Sun’s anomaly. 

(e) Tlis e^uinosn) shadow at a pbee can be obtained 
from TiUc 3(, wbia Its latitude is known. 
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To convert U]]aln meantime Into sSvana time 
THERE ARE TIVO CASES : 

First, uJmk tAesl«Kl2dl^u Lum-Solat 

182 In the case of a lum-sdar dale the sun's anomaly be- 
comes available in the courac of its computation But the sun’s 
tropical longitude must be cakolated by the formula of Sec 173 

Method — (a) From TaWe 33, with the sun's tropical Jongiiii^e 
take out the palasandmuloply them by the digits of the equmDcal 
Shadow ol the place The pfndiirt wiU he the palas called Chars 

(i) With douUe the number ol the Sun’s tropical longitude 
as argument, take out Iroin the same table the polas and increase 
them by their seventh part and call them Udavirtiara 

(c) With the bunsanomalj as third argument, takeout 
from the same table the pala> and call them Bhujunlara 

fif) The Reihdnlsra should be reckoneil at 30 palas per degree 
of longitude measured from Ujiain. and is plus or minus accordiflll 
■as the place lies to the east or west ol the iiu-ndian of Ujjain 

(e) Add the above four quantities to the mean timeofUjjain 
according to their signs, and the sum will be. the 5ifiifl»a Ttme ol the 
occurrence of the phenomenon at llie given place 

Savana Time — I’jjain mean time. 

-f* Cbara 

Udayanlara, 

-I- Bhu)&ntara, 

4* KeLbontara 

Example.— Calculate theSivana Time ol the end of Ashidlia 
Shjikla 12, Thursday, Shaka 406, at Eran l.at 24’ N and Lonf 
2 53’ to the East of U))ain The tithi endc-l at 51 gh. 11 pa 
(U hi T) 

This same tithi has been worked out in Sec 94, where the Sun's 
anomaly is 14* 5 Table 34 gives 5*34 digits for the cquinoxia! 
shadow for latitude 24’ N 
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We have now to estculate only the Son's tropini longitude by 
•Sec. 173. 

Thus — 

Trop. ® fkin's anomaly, 

77‘3 „ apogee, . 

— 0-8 „ Eqn. X 13 =— -046 X 13 

' + 0’4 (I 'b Equation. 

— 0*6 „ Precession for ShaVa 406, Tabs. 

3.4. 

90*8 

With this preparation mc can calculate the Sit-ana Hme by 
Table 33, as lollot« 


gh. pa- 

Ujjain Mean Time 51 11*0 

(ArB.Srifor Chaia;20*7j«I- * ••+ » SO'S 

(Arg. 182‘) lof Udayinlara; — 0*65 X 8**-7 - — 0 0*7 

{Arg. 14*'S) for Bhujintara + 0 4-8 

Rckblfttara + 2'*S3 x 10 “ + 0 25'3 


Sirana time at Bran 53 Sd'9 


2ndly, ll’im lf>( ihat dolt is Solat. 

183 In the case of solar dates which are used in Bengal, 
Orissa. Tamil and Malayilam pronnccs, the arguments of Table 33 
<00 be obtuned by the Idllimiiig two formulx. 

Trop. G S’ + Longittule of SanVtintiin TaWes 13. 15 or 17. 
+ Date of Solar month. 

+ Pre««ion. Tabfes 3, 4. 

Sue!# at’r toJ/ »= T/ttya d Js olrfalrfiJ aic»?u 
+ 2S2’*7- (360-77 -3). 

— rrt<c*‘ian. by Tables 3, 4 

Note— The rrroaining fwoerfareh exactly the same asgitrn 
inSeclSl 
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1S4. Timed Sunrise, Noon and Sunset.— The three 
corrections Chara. Udayanlara.* and Bhuj&rtara. calculated m 
Sec. 182, can also be cmployecl in solving problenis_d sunrise, 
noon, and sunset in local time, as shown in the following formal*. 

LetC U andB the imliallettets.denote the three corrections 

in palas and. let («) represent the factor 0-4 for changing them into 
minutes of time. (Sec. 64 Note.) 

Formula.— 

(а) , Half day time =• 6 A. -}- « C 

(б) , Stinnse * 6 * — » (C + ^ + B) 

(c), Noon -= Sunnse + Half day time 
(il), Sunset " Noon + Half dav time 
[<), Equation of time — — w (U + B) 

Note.— The time of sunnse obtained by the above formula 
must be lessened by 2 minutes, and the time of sunset most he 
loereased by 2 minutes for the rciraction of the Sun’s rajs at the 
horison. For greater accuracy the 2 minutes must be multiplied 
by the secant of the latitude of the place 

(1) When the given date is Lun]>Solar 

Example —Calculate the luean local time of the above 
phenomena at Eran. Lat. 24 N . on Asliidlia Shukla 12, of Shaba 
year 400 

We make Use of the corrections already computed m Section 
l82,v»n,Clnra + ll0pa .Udayiinlara— t pa, and Bhu]6ntari 
+ 25 pa. 

Lofdf mean lr«e. 

(a), Half daytime “6* +*4 x HO 
E9 6A 44 tmnutR!. 

(S), Sumse -6i. -.4 (110 - 1 + 5|. 

a 6A. — 46 minutes. 
sSA.14in (A.V.) 

= 5ft Urn +6ft. 4t»i. 

- lift SS m (k k.) 


(ff), Noon 
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(li) Sunset = llA 5S ra -f* 

= 6A 42 m (P « ) 

(?) Equihon oi lime = — ^ ( — 1+5) 

— — 16 miimtes 

185t (2) When the dftU is Solar, we should calculate 
the arguffleais the suns tropical longitude and anomaly 
according to Sec 183 

We shall v,arL. out an example involsnng the highest Utitude 
in India given in D B PiUat s Chionoli^ page 27 

Example 2. — Find the time of sunnse at SEinnagar Lat 
S4* North, on the -Ith date ol the Bengal Solar month Xlatgashirsha 
m ihe EaJijuga jear 432s 

Hera hy Table 514 the equincrtial «hadow for latitude JM* is 
8 1 digits 
BrSec 183- 

Trop 0 a 210* 0 longitude of the sua Tab 13 on the first day 
of lUrgisbirsha. 

4 8 Tlie date oi Margaairsba 
11 0 Precession Tab 3 K ^ 4302 
0 4 4 24 

22s 4 4325 

s anomal} “ 22s’ 4 0s tropica! longitude, 

282 7 = (360* - 77* 3) 

—11 4 Precession Tabs. 3 4 


136 7 

Tab 33 — Talasi 

Arg Zb 4forChan ( — 14 I x« 0- — 114 2 

90 8 (or Udayantara (307x8 — 7)= . + 237 
136 7 for Bhutintan + 14 2 

Correction to be made to 6 hours iLU — 76 3 

Correction calculated b) D B PiBai — 7s 0 

Correction calculated by Pfof Jacobi — 74 A 
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Dy Sec. 18J eqn (i). 6h --*4 ( — 76 3) minutes 
Sunnst = Qh SQ'Stn (am) 


186 The WhlakltB and Lagna —Owing to the apparent 
diumal revolution of the heavens, all tlie degrees of the Ecliptic 
nse in succession upon the honron of es'ery place on the earth 
situated wthin €6 ol Latitude In astrokigy the ivhole ot the 
ecliptic IS divided into lOS divisions coUed Nivamamshas or quarter 
nakshatras, e.ich ol which is presided over by a particular planet . 
the qualities ot which are supposed to mnuence the actions 
at the place dunng the time which the Havamamsha takes to 
nsc fully above the honzoo. and which usually lasts about 33 palas. 

The properties of the NavaniSmsha during uhicha child hap- 
pens to be born ate supposed to influence all its actions through 
Lfe, although they arebable to modifications according to the effects 
of the aspects ol tlie planets situated at diiTerent distances from the 
Kavam&msha It is the pivvt on which the horoscope of an ifldi* 
vidualis made to turn and consequently its knon'edge, correct to 
withifl a degree at least ts essential tolbeftstrologeTs 

In the performance ot any important business, the time of the 
nstng of inauspicious Kavamftmshas is to be avoided as far as 
possible 

Hence arise the lollowing two problemf 
187 Problem I —Given the Suns sidereal longitude at 
sunrise, the auspicious degree of the Ecliptic (Lagtia) and the tati' 
tode of the place, to find at wiiat ghati ot the Savana tune 
after simnse, the auspiaous degree of the tchptic will 
come m contact with the honzon 

Rule— From Tables 3 and 4 take out the prccesswnal 
degrees and deduct from them 22 SO algebraically and call the 
difference C, which is the coneeben for the prccesision 

Add C to the Sun’s longitudes, and to the ligna L, and call the 
sums fS C) and (L -{• C) 

From Table 33, w»tha»guments,Iabtude and {S-f- C), takeout 
sidereal time in ghatis entered in the first column of the table. 
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Again from Uble 35 willi arguments latitude and (L -f- C) 
tulce out the sidereal lime 

Deduct the former sidereal tune from the latter Then again 
deduct from the remainder as ir^nf Asus as there arc chatis in it 
ax Asus being equal to one pala. 

The result mil be the the desired Savana Time 

ExampIs-'At hou mau} ghatis and pala> after sunn<e 
-nus the IGstb degree of the ediptic in touch noth the bonron 
(lagna) tm the 6th day of tlin B<>iigal Solar month Jjestha m 
kahyuga year 4090 luLabtucle SOV at Pun m Onssa. 

Tables 3 and 4 gise 6 t for (he A^anlmsha< in kali 4030 
therefore (6 1—22 5)- - 16 4»C 

Table 13 yields {30 + o )‘^3y for the Joiigitudc cl tin 


Sub on the 6th day of J>est1ia 

Sun Lagiu 

Longitudes of 3» 0 16s 0 

PtcccssiomI eorT«tiw» C — 16 ■» — 16 4 

\rg cfTah .Vi 18 fi MS R 

^idertal time of n>ing of— 
'^iin Lagna 

gh pa. gh pa 

Table 36 XrR Lat 3) an US b 5 TO 0 6 

Tabic 30 Arg Ut 29 an I H9 € 2S 25 

Dcdoct 5 Tij S TO 


Duration in <jdf real litn 0 il 22 5S 

Dtloct 23 X'*!!* — 4 p3b< — 4 

Result —Tlie Slronatimi. uhea l6s Ow-a'Ij{:i>a 22 51 
IH U B IillaisClion lig\ pageSr} 22 52 

1S3. Problem2. — (>iven tlte''4nsl>ioptuJ<. t! <• UhtatAIa 
orSlvjra InwailthchlitoJ^of tVr’s c tocalcujaie the Lspi* 
or the rting degree ol the Skbpiic 
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Rule. — Calculate tbe Sun's sidereal time of rising as in 
[iroblem 1 Add to tliistfie Islilakala and as man/Asus as there 
arc fhatis in it 

With this sum as argument of TaWe 3d and under the given 
latitude in it, calculate tlie Lugna and mid C tn it intli its sign 
reversed The result will be the Latia sought 

EitamploZ— What degree of the Ediptic was Lagna or 
rising at the same place and date at the end of tbe 20th ghati ? 

The sidereal time at sunrise ts m the aboie example S gb, 
30 pa This increased the Ishtalala, 20 gh and as many asus 
(20 = 3palas) amounts to 25 gh 33 pa as the sidereal time whichi 
u the Vertical Aigiunent of TaUe 36 Opposite to this and under 
20* of latitude we get for Ingna 132® S Adding to this C with 
Its sign Tsvened vu , 16' 4 we gel lof the Lagna or the nsmg 


degree c( the Ediplic 14$* 9 

Type of talattaUon gh pa 

Sidereal tune at suimse as before 5 30 

Add the Ishtakaln 20 gh 20 0 

Add 20 asus » 3 pnlas 0 3 

Sidereal time at 20 gh Savana time 25 33 

Lagna 

Tat 36 Ars 2a gh 33 pa and 20' lat 132® 5 

Add C — JG 4 with Its sign changed -(•16 4 

Fe«nU — Tlie Lngna at 20gh . 148 0 

Result reached by D B PiUa, and Prof Jacobi . 149 0 


CH\I»TER \VU 


MISCELUNEOUS NOTES 
In this chapter we mean to add fov advanced readers a few 
notes on questions rclatmg to theory ciqalanation, comment and 
antiquary 
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Kote 1 

tS9 The beginningot Kaliyuga — According to tlie Siirya. 
’Siddhanta, tie Kaliyuga which is a cydc of -ISSWO years, 
tioninjenced 4t mid night of Lanka on Thursday, the 17 75th-ef 
February 3102 B C This means (hat the first point of AshvmroD 
the Ecbptic, (he mean sun, and the mean moon, reached sifflul 
tancously the lower mendian of JmM an imaginary spot on 
the Equator on the mendun of U)jatn The Siddhanta fmthcr 
slates that at this tnornent tbc longitudes of the apogees of the Sun 

and the Moon were 77* 26and90* respecluely 

190 But as the functions of ovil life depend upon 'the true 
positions of tlia son the alnumac-tiuiien seem to hai e rejected the 
mean aero momeut of the lero year of (Jic Kshyuga and to have 
*dopte<11ni(splaee, for conrenKiice’s sake", that moment for «re. 
at which the centre ol tbc frue tut amved at the first point,cf 
Ashvwu usually ailed Ashvinyadi 

This Trut £po<!i of cbrosology, ubeo calculated tnlh the e)e> 
mciits of the Sdrya Siddhiata, precedes the nudnighi of Lankft 
b} 2 J707 d3)'S It, therefore, occurred on the 17 73 — 2 1707 » 
15 5793th da> of February 3102 B C At this moment the mean 
longitude of the Sun was 357’*862 and the equation of its centre 
was + 2‘ 13a 

lot The Ahargana or (bedays elapsed {rom the MeanEpock 
of hahj’uga, le, from 17 7Sth of FrfwiMrj. 3102 B C., u often 
required jn the planetary rompotations ol the Suiya Siddhinta 
It 1$ easily obtained by multqilyiag tbe days ot the Solar year 
■365 258756434 by the number of years elapsed upto the Meshadi 
•ol anj giien year, and deducUng from the product tbe constant 
mumber, 2 1707 days Tins constant number is called Shoikya, 
JDcaniTig a subtrahend. It has no ap^cation in chronology 
Notb S 

102. TranstoriTifttlon oT the etironofogfcal elements fnto 
Aetronomioal ones — ThisusooKfimes neceusry fm- (he purpose 



142 INDIAN AND rOREIGN atBONOLOCN |§ 193 

of comparison witli the latter, wIkm available from an independent 
source The transformation can be easily effected by means of 
llie foUouing formulie. 

The apogee of tlie Sun ts supposed to be motionless. Its 
longitude is, therefore, a!na\s 77 ‘25 from the first point of 
AshiMii 

Let S. ^f, A and N denote the mean longitudes of the Sun, 
the Moon, the Afoon's Apogee and Node (Kahu). 

Then— 

S *- 77 2G 4- Sun’s anomal) 

M — S + (titlu X 12 ) 

A » M — Moon s anomaly 

N *s 77 2«— (Riliti) .. gi%en in Table 3 

Example.- We shall calculate the values of S, M, A 
and N for the moment of the true epoch of Kalijiiga, the 
year of Table 3 

jPuttmg’ the chfonolojicaJ elements in tbor proper places m 
the preceding formulae and soUing them, nc have— 

S = 77’ M + 280 6« * 857 86 . ®’s longitude, 

M = 357 86 + (27 795 X 12 ) — 331 40 C ‘t longitude. 

A •= 331 40 — 241 57 = 89 At . . C 's apogee. 

N =. 77 20 — ^5 18 = 202 0<t I 's node 

Note 3 


193 Method of testing the accuracy of the consecutive 
and equidistant mers riflttcnft m>«un TaWes 3, 4, 5, 14, IS, 18, 20 
and 23. and of finding out anew one, that is not gi\ en m them. 
ITie efbraeiits aitfrted by 5lja or fty abrupt cfiaiiges rfue to the fn* 
troduction of tlie Gregonan Style arc exceptions The accuracy 
of the figures of the remainiog tables winch ore mostly sine-func* 
tions, may be examined by tsUung theirfirst and second differences 
which ought to n>e or fall uniformly without a hitch if they are- 
correct. 
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If A, E C be any consecutive and equidistant mean quan 
titles then they must satisfy the foQowin^ equations — 

2B ■= A + C 
A = 2B — C 
C = 2B — A 

Example 1 — $upp(sse we want to test the accuracy of Samvat 
38 112 for Ilali year 3001 given m TaUe 20 Part A we should 
proceed thus — 

Kali Samsat 2 B A + C 
3001 A 36 112 39 622 36 112 

3301 B 39 622 39 622 43 132 


3801 C « 132 I 19 244 « 19 244 
Here the first equation is satisfied Therefore the quantity 
36 112 IS correct 

Examples — Suppose we want to know the Samvat for 
Kali year 260] which is not given in Table 20 We can obtain 
it in the following way — 

Kali Yiiga Samvai 

2601 A nlJlo^o^nl 

3201 B *> 58 452 

3801 C - 5 472 

A « 2 B — C = 56 904 — 5 472 = 51 432 Ans 


Example 3— Suppose we intend to examine the accuracy 
of the figures in the 2nd ccdnmn ol Table 6 which vary as 
the sine of the suns anomaly We should do it thus — 
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tabulated valuesof mooi’s anoinaly ta Table 7 For this purpose wr 
must first multiply H tlie fracbon D/pt in order to get the 
increaseinarcm the Moon's equation of centre, and then divide the 
product by i to get its valne in time Consequently, 


These two lormulz are siimUc and can therefore, be combined 
to obtain the two values a single effort Thus — 

E + E ■=. Q E D 

195 The Mnafjon jn the daily tnoDon of the sun being too 
email vtr, about 2 it can be ignored and the suns mean daily 
motion !!9 can be used as a constant in the dmsor in calculat 
isgthe equations in timed thesun and the moon Theadditionoi 
themoonsequatioo to the Suns anomaly, though requited by the 
above theory is practically ot no value For the moon’s equation m 
time (See Table 7} ainounts at its maxiiniun to loss than half 
a day, during which time the sun s equation of centre in arc can 
vary, at the most only by one minute of arc or by five paUs which 
are practically negligible 

196 ^\e slisU illuslrale the ioregoiug theory by a Ruznencal 
example werked out according to the method of the Indian Jyoti- 
sbs For this puipose wc select the exanqile worked out in Sec. 
82 and take from it the anomalies of tiic moon and thesun which 
ate 341° 1 and 236’ 2 respectively With these argurtients, v,e 
obtain from Tables 92 and 31 their equations of centre, 98 1 
and 103' 6, respectively Also Table 25 gives 729 for the moon s 
true daily motion for that day, and wc may assume 59 for the sun s 
motion 

The usual Indian method of calmdating the correction to the 
ending moment of a tilhi. due to the equations of centre which 
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they caC Parakhya SamsMm can be easily understood from the 
•following working — 

< s cqn 0 s eqn j s Q s Total 

(~93 1-1- 108 6) 

^29 59 ) ^ "f* d =» -{- 015 d 

While «e get 

from Tables 7 6 — 133 rf + l49d=.4. OlSd 

The Buna equation + 149 <f obtained from Table 6 byem 
ploying the moon s itiean daily motion 791 is as it ought to l« 
less by about 013 d than 162 <f obta iied by employing the tnf 
motion 729 To make up this dcfiaency theorj tell us tl at 
^ should add 108 6 - 1 80 to the moonsanomal) SlI 1) (See 
ype of calculation under See 82) ami that with the argument 
342 8 weshould find fromtaMc 7 themoonsequation — Wd 
which IS equal to — 147 cf + 013 d - - 134 daj The 
totals m both the cases being identical dearlj prove tlo 
compensation 

Notf 5 


137 The Theory of tie ealculalic.ii of tie nletnl 
passing between tlem«n sunnseat Uj, tin and the actual sunn-r 
at a given place (t.4. Sec 182) e based on the following four 
as umptions u tfat (I) tie Sun moves with its mean motion 
(.) in the Wcst.al Pquat r and tlut (T) all the to ins on the earth 
base neither Jong.ttide, (4) nor latitmlcs but .re crowded 
ogether asm an am lull in the central point of Lanka on ll e To lator- 
As none of these assumptions is r«tl corrections m . t b made for 
each md.vi.lual assumi tion to the extent of .is dev atmn 

first- assumptionis corrected b> the rntimf/aw If tic 

fquauonol tl e Sun s centre thesecondis corrected by tl e Udaydn 
tara . r the Kight Ascens onal difference dur to ll « ob! lu U of 
i Uc/?rAW long 

o'; H r ? I ?' ^ 

or delect of the seim^mmal duration as compared u.tli G boon 
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„3. 

!K.h.,a B»ta,bytl.a 

^ 5 — 

ty Ifasi!. Semll and KA and D. B Mai. 
labka 19, 20 and 24 ha»n 

•Chionnlosy. Tabk 19 .a t«> aiiP^ “j ^ ”“3, , d.- 

tVifb trouUe to csplaia the construction of Tables K a 

,t«U»«adngoodh.ki.lU.aW«P^— ^ 

Sa..l21..di™.) 

Sec. 120 furoUhed a iormnla to wlucb Table at nw> 
as auxiliary. 

Tba „1, nl Bi. Ubl.a a.. ‘“ 

book, Of are derived fr«n Ibe antbor s own 

Tables of increase of elements for 
Arya and MhJntacan be need in 

luebeinsmt. bn «'« *’■' 

PPd’aB. l,™ Tnbln 9, .1 Ibn 

Constants at the end. • „ , t* ut n ,. 

n I luihii^ rivea in Col 7 of Table 3. >* 

apoenn. It i, denved lro« thn aulboi's HadiA 


nss Bin nr Empirical mrmctlon-lt 
Aitroaominal maa.mtlat Uin ■"'“.P”^”'. 
leqnire cmpMtal coiicctioo. ' P,«;“"4m f ™ 

Iha mpiiical correetiim Hat » not cnpabln S „n„d„. 

- -by theory but by a diange in the mean mot o > 
ing it as an arbitrary constant. . 
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Makaranda Lalla and Rajaningraka have respectively sug- 
E«ted cmpincal eoncctions tc» lUe Sftrya, iiya and Brahma Sid- 


(fl) ’^^ere\oliitionsofJiipiierinaSrahayuga, whencorrectsd 
for the B.,a proposed by Makaranda come te 364212 . while these 
according to Surya Siddhanta are 361220 

A n*!™' “■ I" to toe Mooo s enenijly m 

u lOT IS -)- !• 56 accordiiij lo Ganesh Bsivaina This simi 
eosiMihn amoonls to + 1- m ,*m, caleolatsd by Buts s L.n.r 


(c) The Bija corrections which must be made to the mean 
Clenaenls ol the Surya Siddhantn so thnt they may nsree with the 
meMjlemenls o( the Nautical Almanac nre m the cnee o£ 


+ 0 014 day to vara 

+ 0 0(4 day to Hoghsh date 

+ n 330 desiees to the moon s anomaly 
Thine wiUserv. as empincid concchmis lor a p.„od nf on. «■ 
two centunee m future 




no 1 h. "’'^'""'’'""‘"'“••""to'tJnfcrtniaitely there is 
\ “ «» to, Echptie, either in or 

d "“I "" toe Hindus 

sidereal lo ! Jl' ’t ”5"' »' •>< ““ 

sidereal lonstnde, Lnctoly honcser tlmre lies the opposite 
direction and near tlip Rriintic < 1 . 1 . ojjpoiue 

(<4t>,rd,» tho a. p ^ tnihant star Clufra 

(Spical the ^nosor, ot H, ,h, „„ 

nslmnomers deserve tWrio,. hipl p„„, Z. l Z 

fix he onpn oi lonErlnd,, „ . p„, nnu„,tncall, opposite to 

in the Ecliptic diametncall, npposae lo each other the A,™- 

determined „„h rel.rencc 1 . chernl ,h,„ ^ t,nElr 
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I shall now show that the general consensus of oprnwns is in 
favour of the choice of Cbitra by quotations both from the ivorlis 
of ancient and modem astronomers and scholars m India 

fa) The most anaent and famous Indian astronomer 
( ) Varahamihira (A D SOo) has given in his Paadia 

Siddhsntikaf ) the followup verso while stating tic 

latitudes andlangitudes of only such stats as could be seen occulted 
bj the moon 

^ ^ uqiijMI U ( 8) ' y t?f \\) 

I! ( 81 ) 

Tbs important verse waa recently Iwought to my notice by 
my friend Mr N V Kolhathar B A Head Master Training 
Schod AUbag 

The meaning of the verse is plain enough Herein \ arahamibra 
states the positions oc the longitudes of the moon when she occults 
thestars Regulii* (w) and Spicaff^) orinctherword 
he states the longitudes of the t%vo stars The moon he says 
occults Regulus when she amves at the sixth degree of the Fitrya 
Raksbatn'dmsi<m sod she occults Spia when she amt es at the 
niddls point of the Chttn nafcshitra divKion and has three 
cubits of south latitude a cubit being eqtul to &4 4 

N mv the Fitrya division b^ns at the 120* of longitude conss 
qusntly the longitude of Begnhis must be 126* Cbtr<» being the 
14th disision the longitude of Spim which corresponds to its 
m ddle point must be exactly 180 Both tliese longitudes agree 
infixing the sam** Rrst point of Ashsini which is d ametncDlly 
oppo; (c to the etir 9ptcs and IS about 43 totlieeast of the 
slarcallol rauPi aum The 6lh cycle cods in A D 291 |Secl52) 
s 1 en the tropical longitude of Sptca was 180 , and the tropical 
sj'iitcm cam' loan end gisingidacc to the sidereal 

(h) In lespcct of the 14tb chapter wherein VarAbaisil ira has 
g sen theaboie 'ersc Dr Tliibaat a^lo m his introduction p 41 
‘ WTiy taTlharnihri should base confined himself to stating 
the longitudes aad latitudes of sesen junction-stars only Temams 
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unaccounted for I'osaWj the manusoipts arc defective just at 
that place 


TI,o qraslion ,s not so Mknll as Dr Thibaut thmks it to b< 
t arabmiliira ivanted to sue i list o( such bnjbt stars, the otcal 
tation of iihich by the moon could ho seen by the naked eye For 
tlys reason he has onutled all the stars .hose latitudes eitoeeded 
hi e deETccs and also smaller stats of the third maEnilude and below, 
Mhich disappear on the approach of the moon The bricht star 
Jl estha seems to lie omitted as lying on the herfer ol the zone of 
occultalioo The stats PnshVa and Aslilesha given in the bst 
must he as their latitudes show didetent Iroiti those pven in the 
later hsts on oga turns It being a hst of occultation stars Vata 
^.uhir, IS justiaed m selecting the 7 stats only 1 have done 
the same in my Jyotirgamta page 323 


la another place (Introdnclion, p JO) Dr Thibanl says 
. . „,*’'”""’"^'”*Vl«*ddedaboiitwbat Vatahamiluta 
s atesin XlV (M 38) aboot the longtlndes and latitndes of cerlom 
ttais TOiat authonty he follow, therein we are onible to say 
The answer to this gneslton isgivm, by Vatlhanahira hih. 

““ verse in his 

?e*vii^r edited by Dr Kem 


fs- Jmr 

fldT ftr II ( sr ^ 

nsimw -hfi Tlii pflift , 


Eiddhlnmia 'vnOlWNP mid tlie Sitya 

EiMIiantais he ongimuorthe oldone and not the new.r the 

Tt. a s w lie 1 IS new available Die above queries of Dr 
Thibaut were biought to nohca by my son D V Kelkar R A 

andthecsplanation, Pvrn were also snggcsted by hint 

the 1* 'l'”„t"rii:“p^; r* ^ »“■ 

rConZtt:* -- 

hasr.ndeieditinh.slnlmdrtonto''^,^'’- 
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(c) The old siddh&ntas juch as the Sfirya S’, the Sdma S’, 
the Brahma and the Vnddha-Vasistba S®, ^bve all assigned 1B5’ 
for the longitude of the star Chitri 

The modem astronomers, Mtshta Nandrarnji (Shaha 1(565) 
Jyolishroy Ktvalaiamii (Shaka ISSl) o£ Jaijmr, and Chandra 
SheVhar Sinha ol Cnttod,, whosuete also skilful observers have 
adopted, m their works, the Ayanftmsi^s, determined from the 
observations of the distance of the star Qutra from the Autumnal 
Equinox 

(<0 Great sdiolars like UalufniJiopadiiyaytt Sudhakaiu Dwi- 
vedi of Benares, Shnynta Lalachandia Shanni of Jaipur and the 
UieA R Raiar4jaVirma.MA.FnnapaI,SaDskntCollege,Tnven- 
drum, have m their pamphlets strongly supported the course of 
fixing the first point of Ashvmi sitoatedatlSO’from the bright star 
Chstru 

(s) Sir WiUiiin Jones in Vol IV of his works, says *' The 
Lsflar jear of 360 diys (utliis) is appmnUy mors aoasnt Usaji 
the solar, and began, as wc may infer Iroai a verse m the Sfatiij-a 
FurAna with the month of Ashvina, so called because the mnon 
was at the full, when that name was imposed on the first lunar 
station cf the Hindoo Ecliptic the ongin of which, benig 
diametrically opposite to the Imgbt star Chitri (j e , Spica), 
may be ascertained on our sphere witbexartness ’’ 

(/) "Mr Davis was a civil servant of the East India Company 
iaA.D l7SX)atBhaga]porc In one of bis papers published m the 
second and third volomcsof the " Asiatic Researches, “ Bengal, 
he say> atwut the Hindoo Ecliptic, " Its ongin is considered as 
distant 180’ m longitude from Spica a star which seems to have 
been of great usc in regulating their astronomy and to winch the 
Hindoo tablis of the best authemty agree in assigning six signs ol 
longitude counting from flws bepamng of A^vini tJicir first 
nokslutra " 

[rt M 1’, KUoreghat, Esq , ICS {now retired), says m hiS 
article on the IntcrprctatiOB of certain passages in the Pancli- 
SiddfiilntiLit of Varihacufura, (mbtehod in Vok XIX, of (fie Joumol 
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oi the Bombay BiMch ol the Royal Asiatic Society, A D 1895, 
on page 134 The Epoch of the Pitamaha SiJdliinta is the 
srand year of the Shaka Era Magha Sukla 1, svhen the Sun and 
Moon were m conjunction at surnise m Ihe beginning of Dhamstba 
Thedata are correct, for on Tuesday. 11th January 80, A D , thesnn 
^nd moon ncre m conjunction u> DhamslIiS m the morning 
But the conjunction tool place not in the beginning oftbe 
nalshatra. as no-A understood, but very near the true longitude 
o the star Dhanistha (Alpha Ddphim) niesim vas then mthe 
21st degree from the winter solstice of that year, and in the 27fh 
degree of Capneomus of the moveable Hindu Zodiac , the true 
longitude 0 the star is also ,n the 27(h degree of Capneomus 
This 15 extremely important as limng the true position of the 
Hindu Zoiac before the introduction ol the Babjloniao system 
Cj Sifus , Asvim according to this system must have commenced 
three degrees more to the east than it docs now" 

(h) From aU the above opinions it is clearly manifest that the 
first point of Asvim was fixed diametncaUy opposite to the star 
Chitra and that its epoch was SJaka year 213 or A D 2D1, (p loS) 
Shou d the re^er desire the authonty of an Indian obserierit it 
afforded by the above Piiimaha SiddbSntS. the oldest of all 
‘he Star Dhanbtha 
Of course the longitude of 

Shaka year to be (2+ 2,o)“ oi-* ^ Pr«cs.onal motion the 

REFORIHATIPNOFTHE HINDU CALENDAR 

15= the rrador «,]1 1« 

Sidolropical system of iSiT'ciJ^ , ^ 

Sit away from the moalh ol n.».>n Equinox would go 
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their opposition [vt^e Sec 1S2 (cj] bj arcMy adopting for the 
counter point o£ Chitri a slowly mwnng point about 10 degrees 
west of it, and an erroncoua sidereal year about 7 paU^ in excess 
ol that ol the anaent Aryans We must thereiDre correct these 
two radical errors if we mean tocairv out a tlorough reform 
As regards the starting point, the reform v-iJl not he a 
staitlmg one Becauae the Epoch of the tleshadi of the Suiya 
5 “ for Sbaha year 1844 as calculated by sec 77, falU on Apnl 
13 312 and (lie true longitude ol the Sun for the same Epoch, 
as calculated from Ketaki {2 eye 2200 da>-sl is found to be 
359’ 88 So the dutance between the Chitrt counter Mint and 
the moving starting point which was 10 degrees m the bcguming 
of Kaliyuga is at present reduced to — 7 minutes only So 
also the substitution of the real sidereal jear for the erroneous 
one will secure the fiaty ol the starting point for all time to 
come 


\V« have announced thc»e (uodamentaJ reforms in the intrc^ 
ducfaiy part of our KetaLi m the foHomng verses — 

^ TOW 

WHWs If 

*rr(W! tRS IRl'W'WI ^ 

ft tranal 1 

SIJ Sr? ftB Urtfil'Ti-’HI 21 ^ 

gfti iTiftiifT WTtrtV^ *t'rt ^fireR. b<ii 

SPREAD OP THE REFORnjEO KETAKl CALENDAR 

t\e have been pobhifimg our Ketaki Panchanga containing 
Ihcsi. and otficr reforms for Che last 25 j'cars and sirmfir 
Pinchlngas cafeufatMou tbe basis of our Aetski, V'ajja5-3nti and 
Grahaganita, art assualfy being poblabc*! in diflrrenl parts 
and languages of India as at Ihittoc in South Canon at Itcigaum 
111 tUlikiMra at EUchput m the Bcxais, and at Mathura in 
Upper India. 
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Learned men lAc Pt Ma(lan>Mohan MSlaviya, MA. of 
AHaliabad, and Prol. Jogcsli Chandra Hay, 51 A , of Baukurs 
(Boojal), are at present earnestlj considenng the pressnig need 
of tliecalcndar reform, and the necessity of erecting anJ conduct- 
ing suitaWe observatories for testing the accuracy of Calendars by 
direct observations It is to be hoped that sound cnutiseJs mU 
ultimately prevail with them and tliat they will succeed m the 
near future in their commendable desire 
Note d 

201 The date ol the Mahibhtlrata and Bhagavadgitli 
B C 470— The late Mr K T Tetong has, m his learned 
introduction to the tianslation of the Bhagvadgltl, Cpitrt of 
the SeriR' nf the Sarmd Books of the East, Vol VIII), attempted 
and almost sncceeilwl lu solving tins iiiipiirtant problem Begin- 
ning from SUankaracharya (8ih century A D) he In'; bymednsof 
reference* aud rdluswns skilfully traced liu ^vay up, step by step, 
tluougli VUc books of Bana KUidks ranchatantra, Apastftiuba, 
Patan^ab, Biudbiyana, and P&oim (4th century B C ) tmd laid 
down bsconclusioa in the foUowng words on page34 “^Veinay/ 
1 think lay it down as more than probable, that the latest date, 
in which the Giti can have been composed must bo earber than 
the third century Q C , though it is at present unpossiWe to say 
how much earlier ’ 

(a) Mr C G Tilak has made use of this same method in his 
ilarathi Gd* Raha!»ya (p 557) He has ultimately expressed his 
opinion tlut the date of the Jlababharata cannot be cacnod more 
than 509 years before the Sbata Eta Thus both ilessrs Telang 
and Tilak assign tlieHli century B C for the date of the G»ta. Hoiv- 
eviT, these methods arc indirect and yield negative and often 
vague results I have, however, caught hold of a chronological 
allusion made in the Bhagavadgita, and making use of a contempo- 
rary historical event described m the lfcih9Wiirata, and also of tte 
tables of the Ancient Aryan Quonology, have, I believe, com. 
plctely and definitely solved the proMent 

{&) In identifying himself with llic first, foremost, and the 
best ot each kind ot things the Pivine Shnl.nshna says in the 
BliagavadgitS, X. 35. ♦ 
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necessary to introduce by a r^l mandate the new custom of 
counting from ShraTOna This is ime cnit of inanyinstances of the 
manner how pure truths arc often disguised in the puranic myths 
of India in order to perpetuate them m peoples memory The 
legends about Sagara ^agiratha and Agastya disclose when 
properly considered important facts ra regain to the vast changes 
in the Earths surface The reader may refer for information to my 
paper read before the First Oriental Conference held at Poona in 
A D 1919 and recently published in \ ol II of its transactions 
in AD 1923 

Nora 10 


202 Largeteau s Method — The pnneipleof evpressing 
the arguments of inegnalites in days of then penod» is called 
Largeteau s Method It appeared first in 1&4S as an addition to 
the French Cotuiaissance des Tempa Its great merit bes 111 that 
it saves completely the time and trouUe of computing the acgu» 
ments This is very des table when the number of arguments is 
unusually large The arguments when once computed for any 
dateace by this method at <mce changed into those for any other 
date hy simply add ng to them all the same number of the inter 
vening days Tot this reason the method has been adopted hy 
Hansen and Delaunay m Orar lunar tables which contain 
respectively 52 and 76 inequal ties ol the Moons longitude nloiie 
Prof E tv Brown has also recently done the same in 1 is lunar 
tables 

{«) Buttle case of Indian Chronology m which only two 
inequalities are involved diCeis much from that of tl e Lunar 
theory in wli ch there arises no necessity of rstransforming the 
periods of arjuments into spaces or arcs In Indian Chrcnnln^p’ 
the ivay to Nakshatra and YogaLes through the Sun s anomaly 
(See See 02) which when expressed in days as is done by 
D B Pillai rendcRi the passage very difficult and the expiani 
1 ons unmtcUgibk For instance the reader might refer to 
D B Pillais Chronoingy Qiapter AXVIll 
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(J) The method ol successive ai^roTunatious emplojcd 
Messrs Sewell and Dmt in their Indian Calendar is also objec 
tiooable on account of its being vei 5 tiresome to the computer 
Mr PiUai has htmever the oedit of securing both ease and 
accuracy of computalion 1^ voluntanly and generously under 
going himself once for all all the worry of successive approx 
matiofis by vastly eztendu^ the tables See bis table IX extend 
ing over tvielvc pages 

Note u 

The Gavamayana Sacriiiees 

£03 The Earliest ofTorts of the Aryans for Chro* 
nology— .'Ihe correct knowledge of lime being considered ol 
^tal importance in spintual and religious matters the duty of 
l^eepijig correct account of lune \«is entrusted to the Friuis who 
nere called the Grama purohitas For ihis purpose the^ instituted 
daily yearly quadreruual and Epoch making sacrifices in which 
not only the geatry but even kings took part It appears from 
the Purana Ninkshann of the late Mr T G Kale and from the 
Gaviitniyana ol Pandit R Sluauuhaatn of Mysore that about 
the time of the Sbatapatha Brahmana (B C 3100} an era was 
started by the Aryans in which the pnests kept up the count of 
time by celebrating the Gavamai"*ns« or the leap-year sacrifices 
every fourth year There is preserved says R. ShSmshastn a 
record callevl Bnhadukta of 460 such sacnfice« The era thus 
lasted 1S40 years and ended ro about (3J00 — 1S40) "■ 3250 B C 
giving place to Vedangijyotisha audio the grand ejet c era of the 
Aryans (Kiifr Sec 1>2) The years were called indue order Kali 
Dvapaia Tieta and Knta m succession as the foKomng verse 
implies — 

twpfT 8f^5Rt5 cm 

^ II 

Acfr— The order of years in this b direct and rot reversed 
like tliat et the later unwieldy ingas 
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'rhis\ersomeiitions that Kali or the first j'ear begins at sunset 
the Dwapara at midnight tlic Tret* at sunrise and the Knta at 
Noon Instead of adding one day at the end of the fourth year, 
the ongmal practice seems to commence each 5 ear (3 hours later 
than the preceding 

The aimdanty in sound ofN\oids for the intcrcalarj days used 
mlndia Persia and Egypt vt: Gavatnayana Gambar and Epago- 
men is very sinking and suggestive 
The Indian QironologycanbcbncllydividcdirtoSgreat periods 
B C 3100 to 1200 B C The Gavnmajana Penod 

B C 1300 to 300 A D The Grand Cyclic Penod 

A D 300 to 1900 A D The Siddhanta Period 

Or still better ^into two divisions, va , the pre Chitra and 

the post Chitra periods which are separated by the year 
A D 291 
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204 Assyria, the land of Astrology and Astronomy — 
The reference to Asucas in the Shatapatba Biahmana (Khanda VI 
1 4) as being more advanced itv lb«r tmowledge oi the seasons 
IS a proof of their civilization heingat least ns ancient as that of the 
Aryans whom they svoii iell far behind in arts and sciences The 
Assyrians assisted by the Chaldeans founded mighty empires built 
great cities and established astronomical obsen atones at their 
capitals so that at present Assynology ionns an imptirtant branch 
of Antiquanan research 

Tlie Assyrian Empire was at tlic height of its glory in the 
reign of Shalmanesar, B C 851 Ptolemy ol Alsvandru lias based 
his calculations in his Almagest oa the Assyrian Era of habonassar, 
wluch commenced on the 26th of February B C 747 (Vide Sec* 
1S2, Ex.2] Esrosus the Inctonan told Alexander the Great that 
10 kings ruled before the Deluge for 432000 j ears, » r , for 120 Sard, 
each of 3500 yean 
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Although the statement is apparentl 3 ' impossible (Fitfe Sec 
ilO (c )yet the number 43200U j>. \ety important as it is exactly 
^ual to the years of Kaliyn^ There ttcrc royal observatones 
4t Vr and Clialdta and the Royal astronomers Iiad to submit their 
reports about their observations twice a month They used the 
gnomon and astrolabe in their observations They marked the 
Signs of the Zodiac about B C 2200 The cycle of the echpses 
xxas known to them, and the weeh of 7 days was also in use 
They had cydes of 600, 60, and 3600 yeaes called respectively 
Jleras. Sossus and Saras (Encyclopedia Bntannica ninth 
edition ) 

2Q5 Under such a state of aviUzed polity and imperial 
T>atrooage and encouragement to Asfroiwray it ivouJd be unjust to 
deny to the Assyrian Astronomers the honour of being the fint 
to compile an oriimal ivcrk on mathematica} astronomy, based on 
■ecccntnc theory The counlnes included m the Assyrian Empire, 
iave eiflu la later years, produced the best observing astroDwrers 
Among them cosy be mentioned, Al Mamun Thebit, Albateni, 
Alhassan and Ulogbeg (Fig 4 ) 

NriTE 1.^ 


206 Gradual spread of the Assyrian Astronomy —It 
is quite natural for the Westera scholars to be pariiaj to their 
■bTethren the Greets. They allege, withcmt any strong and indis- 
putable evidence, that the Hindus must have botroued their 
astronomy from the Greeks On the other band they admit that 
the Hindu astronomy is much supenor to the Greek, in several 
detads, and cofllaiiis proofs of ociginal and independent develop- 
ment Hadigotacopy of Ptdkuiy’s SynUzis or of its translation 
^Ued the Almagssl I could have decussed and decided tlus ques- 
tion much bettei than I un at present with the second hand and 
himted infomrafwn picked up ftwaencytdopsd/as and other tmks 
of reference 

If at all the Hindus havebcuroued Irom the Greeks any science 
if «e can use the wad it i» the Astndogy uhich is now discarded 
as groundless by aslrunomeis and soeubsts and which they (the 
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GreeVs) themselves had boirowed ftoni the Chaldeans Tlit 
Hindus frankly ackno'vfedgc this fact Varalinuhira quotes m 
his Bnhatsanihila 

*3ssr fwcnj. f 

a ll ( ' ) 

After calmly considering all the facb and possibilifies con- 
nected wth Ihis question it apueacs most likely to me. that 
both the Greeks and the Utndus must have borrowed their know' 
ledge of Astronomy directly Itoro the Assynan astronomers of 
Babylon at different penodsoi its development By this supposi 
tion we can account tor and reconcile the agreements and differ^ 
ences of the two schools of astronomy so remarkable for the 
likeness nf their tetminolcgi' and progress 

Small Assyxian astronomical tracts on which tbe Romaka, 
Fulisha and Sanra Siddhantas were based seem to have reached 
India as noticed before about the second or the third century 
A D Similar coropcndwins might ha\c been carried Ironi 
Babylon in the time of Hipparclws or a anluiy or two latenn tlie 
time of Ptolemy left A D as the ntip (Thg 4) shpws, to Egypt> 
Greece and the civitized countries on iIk bordets of the Assynan 
Empire 

It IS a eunous tact that almo>t all the astronomical works m 
India hai c used tlie Shaka Era as the Ixuis of tiieir computation 
This suggests that Ihi Assynan astronomical tracts might ha\c 
first entered India by the route of the IVrmnu Gulf through the 
Deccan with the bhaka invaders who csUbliahcd themseBes as 
lungs at Faitlian on tlie Godaian 

The Mahomed.in conquetori of Cft^t earned with tlwm 
Ptolemy s Ahiiagtet to Spain Ml AD U(W wlicncp it was gradually 
adapted to the Eun^iean mode ot calcuUlion^ 

Non. 14 

207 Babylon was the home of Mayasura— It is quite 
rutural that one shoulii desme to know the place where Mayasura, 
* yinis Iht norda kefo tni^ra atvd UfU wUitU aie made the lOJ"® 
oi a hot discassioa 2os« theu- impoctaan They uc catlici Sau^kiU Del 
CiccL, but Clialdwn 
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the Assjnan i.uthor of so cnuncnt t, motI as. S«rja Siddlnnta 
lived In tlie sequel we hope to answer this queshon most con 
clu'^uely by direct evidence from the ShaUiyokta Brahma S d 
dhanta and bytlie indirect evidence of (heShrya Siddhanta ifseif 

The first eight verses ol the Surya Siddhanta desenhe in the 
Pucanic style how Maydsuia intent upon acquiring the saend 
knowledge of Asuonomj j*actised tlic most difficult penance tc 
please the Sun .and how the Sun himself Iieing pleased gave him 
the knowledge about the tnovejiieiit of tlie pbnets 

The following ate the verses — ^The dialogue is mentioned a» 
having taken place when the Krita-Ynga was ncanng lU end 

g # I 

5 ?^ '• 

tt?mr skphir » 

208 Tlie followup verst jnei)1iiuui« the place where the 
dialogue between the sun and Ma>a took place occurs in the Slu 
kalyokta Qrahma. Siddhanta Ailliyaja I vcfwj 

»r^wtfT^r« s*GRf 

trq^ 5td |i 

llie mvanmg of thto verse is that the sun replied to tlie first 
question ol Maya at S/islniala probably connected witli Sha] 
tiianesar from vvlucl) tite longitude of Lunla is equal to one twelfth 
of tlic Larth s circumfciHice (i «r 3» degrees) eastwards The 
city of Shalmah can therefore, be no other than Babylon from 
wluclk the Longitude of Lanka (Ojjain) is acrording to modem 
determinition 31-’ I3 r , iv « The Aralr- still call Babylon 
Shim 

Tlie longitude is Iierc stated according to the Tulansba system 
which waa peculiar to the Chaldeans and A'syriansand it is there 
fore an additional evidence of the SuryaSddt inta being Assyrian 

n 
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In th„ Sjslem tl„ dMDnyoI longitadr, yndht.tydr- nit staled 
n a sense „,,p«„l ttol adopted by as Tbey^, the d,„.cl,„,„ 

o°ld T'T^ "" ’^“”'^■“■■'"1 the Coates da 
d^^ogly Ganesh Da.epa eajl, -dl r„d,a„ lattludas a, so.the,. 

*r‘n?if qf^RjT 

sear^^fh” ''’^’“'‘•"1'“ '» l«e Panehaaga lor Slala 

7 35’ to- w* f ' '^'*“"8'"'* "I ' 'DiEapaltaiia front Upam a. 
port of It th ^ /rtneiding to the TOIanslia System quotes in sup 

otkamalaUra 

«fwit?tra eri 

^irfel iqgw ayg I, 

r^jTrraRj ftPiai 

^HuiCalda”orthrcZlrr«\? I'V"" 

ed the Calblai from .1 Iwlidjiti rik'j ucri-ilbocall 



msssicnlrdsuoLtulb r^""' ''''""t 

» 

■53 /) Tlic roojotoped"",;"®"'^'' '■> " 

I'llccrl oaptoreuLMon ,.■‘",7'“"' Tigtatb 

».s loto India i '7, 

J193B C and TishtI, P,lc«rl " 

wi ^ «>n'w>a'l of It? .vcoJlprifr 

t ""“I «■ 1 e"Sda“ 

tago along ^„th ]iun and v.tOc dovtn on fl.t «ns» , f ,7 i. 

Gulf in l„s dominion ' 
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210 Additional cvidmce in siqipon of iIil tlieory of'tln- 
Jlssyrian origin of the Sdiya SnUbaota 

(«) Tlic Surya Siddfaanta is often quoted in our old works as 
Saura for instance Snunt ILina, Sarnn Rhashya It must ha' e 
been its original Assyrian name The Arabic Sur San which 
begins " ith the entry of the Sun into llio Jfnga Nakshatra calcn 
lited flccwding to the Surva Sicidfianta st^e»t» the same con 
elusion Tlic cycle d the rdijnes called Saros which was un 
doubted!) known to the Ch'ddeanr may be traced to the ongmal 
name Saura 

(4) The ShadashitimoUui liolidais dosenbed in SfirjaS* m 
Slid to be of Qialdean origin Tlicy commence ' itb the entn 
of the Sun in the sign Ubra for which the\ had pccnlur predilection 

(e) The most significant numb r of the Jsahsug-i jews 
■^3211011 found tn the Assyrian works i. nn indisputable eiidence 
Hie seemingly absurd mention in ihcm that 10 kinfs niled hefore 
the deluge at the latc of 43200 tear each can be e*cpla ned just 
t»"eUobj giungfictiboos names of king to each d the nughtv 
pcnoils called l/mi.idufarite In the Lingu^ of the Assjnan 
w« might saj t!i3tsi\ Manus i« Swqatnbhuva, Swarochi h 
IJttama Tamasa Rui'ata Owk'dins hare reigned during the pa.«t 
1972944000 \ear and that tlie pr acut Kmu 1ai'as\atalias been 
ruling since the beginmi^ of the Ralijnga In our Sankifpa we 
diul) repeat 1 an asi'ata Manvantare without an) idea of 
ndsculc Thenumber of Kab^uga ^cl^» 4 32 000 appears tobe 
of fndian origin anlniiii^t Iraee been carried inch them h\ 
■the Cliahlinns in tbeir niigntjOT to the 'lores o! Ihc Persian 
■Cuff 

(<f) the mint coniincwig evidence in suprorf of the 

ticoiy is tile, eompl in and astcmshing agreement between the 
tunes of the JTidipscs actuaBi efcened during the A*a3Tian iscen 
dancy and the tiroes caicniated e'tdasne^ wuth the elements of the 
Afinn ‘^iddhinta (that of the moon ' rode being c\cepted) without 
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am comction due to (lie secular acedmtien of tlie moon ^ mean 
njotion Had tiic elements of the Sui^a iudiilianta been denvwl 
from much later objecvation*; tlicrc couhl ^la^c been no sucli agree 

ineiit 

(r) We may further sugge-.t thU tlic buna ^iddhania tie 
ineiils and inequalUicb (nrfe Sec 4(1) licti^ most -iccumlelt dett’’ 
mined twenty five cenWnes ago, an. better titted to be employed 
in the calculation of tin; amwnt cdtp$es than the modem onp-, 
111 nluch the co-c/ficient of fhi moon a acceleration l» still some 
what empirical Theory gives for « 6' 0 per century, "bile fh 
ibservationa assign 8*0 (Tables de la lane fojidces sur la tlieoric 
de Dehunay par Radau ) 

NoTr M» 


2\1 Bid) the ceeldeno* of Bh&sk&racharya— It tt 
regrettable that the question about the pimre ot residence of «> 
eminent an astronomer as Bhaskat-^charja should remain so long 
unsettled It has been wrongly identified wiih Ujjoptir Beedav 
and Paean by scholars hko Siidlukara and S B Divit 
The colophon at tlic end of Ooladltyaya ajs — 
W[t^ {fltigyi?g n)nie^ ‘iFra^sts i 

=rprrt55miP^ ritafi it 

ft i 

Mr b B Di\jt appears to be tnAuciiced by ilti. apparent 
impossibihty (hat Bid ulucli is aboat SOO miles to the cast of 
the Sahjadn range can be said to be in its ntighbourfiood On 
the other hind BluskarawiB nosimpletonto speah so loosely and 
wrongly about the gci^raphtcal posttion of Ins own rcsidenci 
The dvCTCpancy js merely a|^icnt andnol real it i- dm 
to the (ailtire on the part o( Mr Oimt to marh the broad dislinctn n 
Utween thf meanings ol the woids Atlola and hu]acho}a The- 
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lormcr la applied to a sii^te laqge and the latter to the "nhole 
family mciuai\c of the ofl^hoofs emanating from the pnncipal 
Tange Bhaskara seems tohaiespeciallyused the word Kulachala 
tf» signify that Bid \vas situated in the neighbourhood of an o& 
•shoot or branch of '^ahjadn andso he leaics no ground for raia 
understanding him The readers will please «ce on a map that 
Sahyadn sends out a lengthy off-sliiMt eastwards near Deoldh 
111 the Nasik District It nms 200 miles parallel to thcGodavan as 
far off as Beedar and passes on its vi ay near Bid v,lucli is situated 
m the Nizam s temtorj on the mendian of Ujjain at 1&* Latitcdr 
212 Bj Bid B meant that Bid belonged to Bijjsla 
"ho "-as a \assal pnnee of the Western Chalukja kmg Tailapa II 
in ^ D 1150 (see Dr Bhandarkars early History of the Deccan 
page90) whichisalsothcdateoltheSiddhanta Siromani Mumsh 
lara theconimetitatorofliisnorks tells us that Bid iras sitiiate<I 
not far from the Godivan Bijapur therefore cannot be the 
residenceof Bhiskara as guessed bj Pt Sudhalara of Benares 
in his Ganaka tarangini Nor was he a Karnataka Brahnun as he 
uses the Sauskntized pore Maratbi word Wft meaning a board 
•spnnJJed wth fine red dost oo which formerlj anthmetical calcnla 
■tions were made But he also ttscs the word huUah for the 
method of soiling indeterminate equations Kuttaka is denied 
from the Kanarese toot Kuttu meaning to pound or puli erne 
This opens a new problem for research ii whether Algebra 
had its ongm in Karnataka There is some ground to believe 
•tl«t ShndharaandPadmanabha whom he mentions as renowned 
•kh^braists mustliaieliicdeitlierio Ivaniatal>aor m Kalmga the 
modem Telngu Distncfs Aijabhatta (A.D 47^ the first of tlie 
know n Indian Algebraists, was a native of South Canara or ^latabar 
•"herehisSiddhantaisstiBosrtl His commentator Paramadishvara 
u'es the word (suttakara in his Bhata Dipik*’ ‘/A iftinif/irft 
hutiakarali nmsfussap’nsrJifti page 47 Anabbatna cditf<! by 
Dr H Kern. fxiJen \ D 1874 
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213 Etrry ohrorolo9l»l,_I„ ,]„ n, 

uf,liteLnth centun Btscbi the famoiK Timil Scholar and Jesmt 
,m.™n,ry JIadnra and Balther a Tru, jnebar «.,a,ona.y, arc 
•lid to hate published in Lalm the iccounts of the Indian 
•Idem of chrmiologj But it «as not nntd the beginning of the 
nmclcenth eentor) tint sjstematic attempts iieni made lor the 
cnmpdation 0- book, based „ ,h< e„„eet p me, pies and data nl 
the Hindu Siddh<.ntv 

as Kil,.5.„l<allta -Under the aodnee. o( 11, e Bond 

i f Soprmtendenee o[ the College of Ton s, Ce„„ i,„, c„i 
John Wamen published under the abote title a big ,„ado Volume 
of over m ree, on Indian Chronology The date of its dedica 
tion 1, Ktli robniarj IS2, Asnsted b, Ad, Sbesha Bmhmin 
he h^ inoorpotated into it the tables ol one Vatilal Conclimna 
Teingu author M has closed) Iclloned the Surj-a Siddhanla 
and therriolKalibuga It contains mie camples and table- 
lor Ihceomputetions ol tith.s nalslntras ind tie positions of the 
pnnets 

Z of Ihe Indian Antiquary for 

™ 1 W ‘ Eaanunation of some 

rCoflr; *■' 

215 Or>liasSdhanichlnKmihl.k.n -Under this till 

Pro Isero 1 asumtn aiialre of the U eein College Poon, 

b«d el th Tn Ins lunar and plmctar) table- 

baaed ea those ol Barg Ddambro ^ iJa, v.nco 11, e booh 
begin, imlh chronological rales and tables nlnchate ab.olutel) 
necessarj fat U,. calculation of Ihu Ahaieaea co„„„ Z 7 
.1.0 gi.™ titli, u. a lun, souc calendar ,rrer,nL: 
tables Mr Dixit publisbei] m the Indian Am a i 

IW hi, nrlirb on riie «r« c/,,^™ t ’"f 
Htndit hUits and II c cortespmdmg Cngltsh daUt ' 
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Pcof Chhatre deserves great praise for Leit^ the first to 
Undertone the calculaltoH of all tbe Adhika and Ksbaya inoaths 
from StialA year aero 1 q the year 2105 ' They have been,' says 
D B Pillo], ' copied freely General Cunungham id his Indian 
Eras and by Mr PatelinlusGIitonoiogy without any check. 

216. South Indian Chronologtcal Tables —Tbe^ 
"ereediied by W S luislinasA'aint Natdu and Dr Robert Seuell 
51 C S , Madras They have been reviewed by Hr 5» B Divit 
in ttie Indian Antiquary lor October 1^0 

217. On Herman «faeob>» Pti.D. — Me has conCfi 
baled a number of learned articles, and tables on Indian Chrono 
logy to Sp'^rj^iua isd'ca and lo Jjidjau Aotiqiijo'. A P ]SB$ 
He has mtented a new and easy method of calculating English 
dates corresponding to the given Indian dates and rise vtna As 
hehasmadc use pi mean motions, the first results arc only sppro.M 
mate . and the second ones requite much labour 

218 The Indian Calendar.— Tbi* has been edited 
Under the joint authorship of Messrs Sciveli and PjXit It coieis 
a penodof l6ceo(unei A D 3(»— 1000 Itgnesfor each year 
the elements of computation for the beginning of the solar as well 
as of the lunar years But these elements are not of much use ai 
the book, contains no means of ready reckoning hke that of Mr 
Pdbi The insistence of the method of successive apjiroMination 
in the calculation of tilhis has unforlauately, a deterrent effect 
on compiitcr> who are at times required to repeat the approM 
mationb ten or fifteen tunes m order to olitain the correct result 

It contains an extensive and very useful tabic or Jmtnof 
the Hijari and Chnsfwn dates , and another one supplied by 
Dc Scliram of t«nna, conUiiung H»e dates of all the Solar 
eclip:>c5 visible in India with dements for their computation lor 
a given locality 

The letter pre^s and the foot notes contain very a'icCuf infor- 
mation %nd cxphnations rdtung to chronological quo-tioos 
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219 The Indian Chronology —It compiled In 
Diuati Bahadur S k Pillai of >Iadras {A D 1911) Of all Ili<* 
hooks Tvniten on Indian CJironology thisis the best in point of Ci'i. 
and accuracy ITie elements aregiaen for even ne« moon of 
the past twnty cenlunes so that wilIi the help of the ci c fable, 
the ending moment of any tithi can W obfuiied correct withm 
a few pahs But the ralculation of B C dates i not so easj 

220 The dantries -These arc ephemerides of concurrent 
.Intes of two or more ens niilndcd witliin some histoacal innods 

Tho Peshwa Period -TJie lue Mi B 1’ Mivltk 

professor 'itthenajaiaraCollcgeotKoUiapiir lias puWuhea ( t 1 ’ 

1RS9) a very useful Jintn of the simultaneous dates It ha« 
Rreatly facilitated the work of historical research of the Ihshwi 
I mod as it Contuns lull details regarding the date* of flic Sholi 
nliana Vikrami R6ja bhaka W-nti fash Hijn and the 
tlinstian Iras f rVhaki \e.r^ (Ifii**— ifin) for a P tear 
[1728— 18S9) 


The Maralha Period Mv fnnl Mr r. s Khan 
uiircd Hon A Msum l nguKsr has r<<cntl\ (t D 1920) 
presented to the Blimt It.hasa SamshodI, iKv Mandah of Pnom 
a hundred and nft> vnr 1 pliemiris „m.Iar .h d.taiU to th 
nbovchmn for 111. s),aU s ar.(IW-i(;49)mfor the A Djiat 
(157^1727) .r from ffiv v.ar. kf ,lic iHrlh of Shii.,]i to tlK 
death of the hrst IVshw j B.il .p At^hvauath Mr Klnr coull 
not av 111 liimdf of old manuscript idniaii ics «f such dMiiit 
-hie He has “n*!crlakenand -ibly c^n«l out m J iv t ! I arc the 
most fiticums wwk with no .i|,r diMu thin Ir. s r\e Ins 
country 


In his . ilculajh n of III fu, «»'■« Ji<. J,is 
Tables of nUii Cl mununi i f Gnn ha l),n ijnj 


u c of Ih 
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TABLE 1 

Summary of Gras 





172 


T\blf I— (cwi/rf) 
Sdm^iary nr Era« 


No 

Hra aod 
tind of jear 

UtRan 

Culeii 

lear bepn 



la 

Oar 

with 

whom u'cd 

13 

Vilijcti, Cur Sid 

\ D 
I- 59J 

Solar 

■vaato 1 

Ori«a 

lA 

Amah Cui Sit] 


L S 

Blitdra, Sh, 
12 

Orissa 

IS 

Benral San fur 

Sid 

*]»^ 

Sola, 

Vaic) aUra I 

Bensal As*8iii 

lA 

MaSiSan, Cut Sid 

* $33 
Apr 

Sohi 

Do 

Cktagon. 

i; 

Dwfsn rasali Cur 
^id 

+ 591 
Jddc 

S Ltr 

'Ingadi 

Revcsu; accouuis 

18 

Sttrsan or Ambic 
San, Car Sid 

+ 599 
)u.« 

Sohr 

'lri;»di 

Was in tisrduriog 
Mabratl t Sii 
primacj 



Kar|h i^iUa Cu 





Sid 










'tot iau«« now 


llilti San, Cur 

Lunar 

*j»V 

1,1 na. 

'luharam 1 

ri)c Must Imaiis 

21 

lauilam I ra < m 

Sid 


Solar 

Ka iin \ 1 

NotUi Mahl 1r 


no do 


1» 

Sinha 

South MaUbir 






IvDChin 'iratsn 

23 

Vertar, Tup Sid 

1- tl7>] 
^oa 

1 s 

V irtiLa 
'>• ukla 1 

Aep.ll B7« to J7fiS 


Clialu)i>a, Txp Sid 

4I9;« 

L S 

ChaiUa 

>!;ccan 

A 1; iri*u 1162 


Uxsian Stn, Fxp 
Sid 

■<-1118 

.s 

uArtiki 
SkuUa I 

Tirlist ftlithilfi 
with Shila ■ 






%il.r iim 

25 

R»ja StiaU, Cur 

Sid 

*1673 

Jo«e 

I S 

>«lUShu 

Id 

9atcsfrom SI n* 

26 

Coptic, Cur Trop 

+ 2SI 

viUr 


. ..... .. 
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TABLE 2 

Tlio Adhika and Kshava months. 
(Part I.) 


Iw l\»i 1« l«'t>» 
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T^bix 2—{eoiai) 
(Pabt l)—eoiUinKed 
{Based on the Surga SiddhaJiUi ) 


Adhika tnonllis with tlw >cats Bbaka Era, 


Dba 703 
722 
741 

Dha 706 
725 
744 

Jje 709 (ish 711 
728 1 730 

7« ' 749 

8h 714 
7A1 
7»2 

njia 717 
736 
75a 

L. T-O 

739 
Cha 751 

Slir 760 

779 

79? 

817 

876 

763 

782 

801 

820 

839 

768 
\ai 789 

823 

842 

1 78S 

'DU 7)47 

12.> 

771 
7M 
8U9 
828 
r>ha 847 

774 
J>8 793 
812 
831 
8aG 

1 

796 
'HI5 
•854 
iV«h M’ 

85$ 

874 

893 

ssT 

898 
Jye 877 
89C 
OIS 
934 

SGI 
BSO 
Cba 899 
9|K 
917 

•>1 r «)i 

939 

oS 

943 

860 
8SS 
907 
Vai 606 
04 S 

S7I 
suo 
009 . 
Bbo 678 
947 

850 
869 
Dlia 888 
1007 
1026 
1045 

893 

972 

991 

1010 

1029 

1046 

996 
, •‘)7> 

Mh 001 
1013 
1031 
IO>0 

99« 

97? 

99l* 

■oil 

ll>34 

bba 10i| 

96I 
Jyo 9W» 
999 

1037 

IA->6 

act 

Q93 

ibo. 
1021 
Ch9 1040 
11^9 

008 

619 

1004 

1023 

1042 

51 r 1061 

1064 

1083 

1102 

1121 

Jye 1140 
I1S9 
II 7? 
1197 
1216 

\ai 1067 
lOIR 
1101 
1124 

1143 
1162 
Clia 1181* 
Iha IlM* 
•1218 

iiiia III69 
■088 
1107 

1145 

1164 

1183 

?) r 

IU7 
blir lini 

ino 

Oha 1129 

II4H 

tlG7 

I20S 

107.9 

1094 

1113 

1IJ2 

115! 
1170 
1189 
Vu 1208 
I2”7 

ll>7? 
1097 
> •iiio 
Isl III* 

1151 

1172 

1 191 
Uhi 1210 

1050 

1009 

111* 

1137 

II5R 

1175 

01 a 1194 
1213 
1212 

I23S 
12S4 
V»i 1275 
1292 
Jj» 13IJ 

Vli 1330 
1.148 
1368 
Cba 1387 

•1237 
•12S6 
13li9 127S 
1294 
1313 

1312 

I39l 

1370 

I3S9 

1240 

K’M 

I27S 

1797 

1316 

Diia 1335 
l3->4 
1975 
1393 

1243 
1262 
(je 1281 
1300 
1319 

I1U8 

iai7 

1176 

1191 

I74K 

I26S 

•1301 

3>al322* 

Kirim 

l»9 

137* 

•b Ija7> 

U48 

1267 

1286 

13(15 

1324 

hr 1343 
1362 
I3R1 
I4(M 

l-$l 

1270 

1289 

1.327 

1346 

1365 

I3S4 

1403 



m 


TiBlE 2— 

(Paw 




lishaya or 

• (PUITII) 

{Bani ok the Sunfn Siidhdnia ) * 
suppressed months in SliaLa years uith the Adhtha 
months preceding them 

AdbiLs 

K*.,. 

AdhiLa 

K.h,. 

Adhita 


^sh 


Kdr 

« 

Ash 9»1 

P.1U 

Ssl 

Kbt 

1521 

pall 

1321 

iish 

69 

M.»rg 

63 

h&r 673 

^Ur 

67J 

Ilb 

1397 

ITir 

1397 

KAc 

189 

■MSr 

163 

IsU tW* 

r^.. 

692 i 

hjr 

1443 

SUr 

l«3 

idl 

2Q4 


2U4 

1%ar »U 

Mir 

814 ^ 

I 

A$1i 

1462 

r*« 

1462 

Kit 

326 

Mat 

m 

Asl> 933 

Piu 

1 

633 

Ish 

1603 

I'iii 

1603 

jlth 

341 ' 

P*u 

34» 

lsl> 974 ^ 

I'au 

974 

Asli 

1744 

Pail 

17« 

Isir 

410 

Pbu 

411) 

isb Ilia 

r«u 

1115 

Ash 

18S9 ' 

Pau 

1635 

Iv&c 

429 

BTSr 

429 

hAr IIKO 

I’su 

1180 ; 

I ish 

1!)04 1 

'aiir 

1004 













table 4 

(Siiryo 

ol Elcfflents in years. 


Increase 







TABLE 5 
(Vursw Sii^inta ) 

Increase oJ Ellciacntsiu flie interval ofTitlns 
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table 7 

rVIoon*8 Eqottion for Tithls 
Argument = Moon's Anomaly. 



Arg 

O’ 

30* 60* 

1 + 1 + + 

120* 

]50' 

‘ jirs 

Dc{ 

Day 

1 “•>’ j B‘1' 1 D., 

1 n-y 

1 D,y 






TABLE 8 

luabon lor N.tohatra*. 


= MooTk's Anomaly' 















of Slenents from the ntoatort of BCufia Sanfcrinfi 
to each of the suheoquait Sankrantu 
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TABLE IS 


(B/ued en tie Arya Siddhinia ] 

To be used ui the calcatatton of the Sankr&ntis and ol the 
Solar Months in Tamil and Iblaliar districts. 



g 
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table 18 


(Based on Ike Brafma SiddMnla ) 
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table 17 
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■'lotion ,n „f NoUalros and Yog., 

M I I.Joi fe'l '■*" I I f. I 0 . 


‘ '•«<» i-'«. i:S i 3 i;- 
[ « SSI I 

I ' rgi .g5j| j 15 ™» 

j; .ril? isisl '■<’> «.'» 

^ Etenonu 

I IwTTT I 

— J j _“* <«aPom 0»*B8m 

‘ ^ l'0IS869 I ' ' • 

2 , > 13 06$ 0 5j,g 

^ 2 03I73S o 

1 ' , 28 130 , ... 

^ 3 047607 , ‘ 

, 3 I 3» I9S . 9„ 

* * 063470 4 I „ 

K I ^ 52 260 30., 

* 3-079345 5 * «, ^ ^ 

- » €3 32S ^ o,g I 

I 8-095214 6 , « 9-8 

’ ' ’•'"»« I ‘ I "■ , 

' »■»•« , I 





TABLE 19 

riieDefcan Samvatsaias andthe A D years coacurnng 
xnth them 

The. month of Ckatita geHtTattii cowuts !w(A A;>r»i 



.V7W<?727*!?w; 

|<i96n2B^89 iJoarvy s'J.rstst.q^ssgjj''' 
io,/Dir9(*»ni<t7mr wso io-iniiotM 
|iipi3yisi|tim|ii niiijiij-i 31^91 -'ll 

I2Wt 2‘*2''’U^'K 5'’''2 ISr'’T’KS'2 
rj.J'ssJas'inT'iJ' >3«in!73n’ >V.’7j 

14^1 «»^»-.AA4tn M 

1-1 <1 3i Hi -iS •'> 1 1 ;i‘7. flil'-i' 

ir7b3«"ii abWvV 

‘ ■ t t I I r It* ' 


To linJ tlw ^nivatsara for -v vcir ailit to it 'ind ux. 
sunt ij atu'inicnt of tln« tabli 



1 % 


table 21 

Part A 






Sl.o».ns th« „Mb,r H„„ ir„„H ™„,„ 

““>n"fll»SloLiieaB 

;;“ ; ■“ « MS. 7- !S ; = ;» N I.m; ; 

ii ='fi slii » 4 m™ 







JOO 

table 24 


'■"J""' CA«,™ cd,.d„r 
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^ table 26 

D.„,.er (,| ^ (1,)^ 

''" ““ '‘’I*? W (b| A,. dJm 


fi i " 

;?!! - K si;isj I s pisj ?, 

table 2^ ^ 

Moon's LaHluds 

I "; f t;," “ h't” h 

5 12 JI 10 9 , 

11 “ irft 170 J7l Iji 173 ,.J J '' * f " 


_ " I JW IHJ ij la, „ 

J H “1“ >|'s 


CJ__L Pippr .|B. B2. 3 „ ,U 3 , ,| . 

SsmiUuration of a « P,t.,... . 

— j ir» 

< \tku ji__ ffnl (si 

“'[■ZEI^^iEPjJTTTlTF 

' I Pal p-i —I I — — — 

ii i isliS 


h h.'s Mi = » 

I =«i St g* g 



table 29 



Nfltl 



table 31 

C»tr= a,8..s.. 


’»•> !!?•; .'»t; i^:s 


"^"2 (!5“S 

120-7 ItS'fl 6-? fi 

•30'7 110-8 ei-s 

nO-S 109-6 59-S 
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TABLE 33 


Tor CharaLJla, Use Aig Tropical longitude 

„ Udayintara, use Arp «2 ( Son's Tropcal longitude 1 

,, Bhiijintara, use Aig *^nn’s ancunaly. 




TABLE 39 


The Efuinoxial Shadoto in digiU 
A^umcnt=Lafitude o( Place. 



TABLE 35 


Smidi{Talion-<iJ Mol phase iitlimor 
AtgniTienKni and (b—1) 
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TABLE 37 

Hie Oonsiantb 


Elcirfnts 

Surya S* 

j Arjra S". 

Buhoia 

In a 

■432CN3CI0 yrs 

Rcvdotions 

1 RcToIutlODS 

EeToIrlions- 

Ciys 

IM7 017 8~} 

IS77 917 300 

1377 915 450 


4 320 000 

4 320 000 

4 130 DM 

Morn's 

57 338 

57 7S1 33C 

57 753 300 

^rox« oiraooa 

4C8 203 

48S ZJfl 

13S IPO 

Jupilif * 

381 220 

264 224 

351 2:s 

In a yfit 




^ • Anoiaalv 

n 2' 531 -31 

13 23 S81 442 

11*25 5S1 2l3 

Titbit 

371 06 463 133 

J7I"06 183 333 

371'C6 45S 333 

Dsyi 

JOS 23 675 fijR 

36S"25 Krs 035 

1nJ'2S *43 75P 
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appendix 1 

iJmei of Nahkairas 

,E.na.« BPushya 9 .5 SwM. .6 

E™ uuii»Pta'P“ _ j5 pjiviihaata 

VisMkU. 17 AmE*al» a ShatatSrsto 

“^“Jswnapadi 27 Kevat, 

23 r&tvd Bhadrapada 26 Ulta 
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IViskambta 2 Pn“ ’ g ’^,/ 9 Sh^O Saria 

bhana 6 Atiganda 7 14 Harsbana 15 Vajia 
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l 6 5.dSh, 17VyaUpSt. KBiatol 26 
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l^olc on ihe Itmgttnie tij the siot S/>ica 
The following t\vo veises, which are quoted from Gai 1 » 
Samht^ by Somakara ibc commentator of VedaPga JjotisW 
clearly show the fact tbat the longitude of the star Spica was JW 
in the ancient Hindu Zodiac Its division into 27 cqu^ p™ 
called nakahafras, was made with respect to the star <1 
which was used as a starbngpmnt in tim matter of sidereal diviawi 

rRTsi iPRi qigon^ij l 

fii'rHi 55S ^ ll 

By the osc cl the jrfwral «wd iii^> the author meuus 
the chiei star of the cluster Tlic \crses mean that "hen on 
the first day of yfrnpr the sun and the moon am''o togetlier 
at the winter solstiaal point marked bythestarn DcJphmi,thc ne« 
summer solstice takes place on the ytn day of the bright hiif ot 
the month the sun being tlien at the middle point of to® 
division erf and the moon m conjunction with the st ir |^f (Spies) 

This dcsonption undoubtedly means that the distance of tli® 
star Spjca from the star AJplia Delphini is equal to llic mean motip 
of the moon in sixtromca] montb, that is in 182 day^ 37 ghatis 
and i6 palas Now the bc&t modem tables give for the moons 
motion duung tins penod 17* a Deducting from thi^ the 
distance of a Drlphini 10 the first point of Ashvini which is equal to 
13* 20’X5=t)6* 40'. wc get 179* 37*2 for the longitude of SpiW 
which ill round numbei was said to be iSo'’ 

This result can also be aimed at independently m anotlicr 
way Tile sidorcat longitude oj aDelpluniis 13® 2 o'x22=293“2d' 
Deducting Irom llus the distance from Spica to n Delphim, winch »s 
by my JyotirRawta \> 232 113* 32' 6, there rcnijm 179" 47 '4 f®'’ 
tlie longitude of Sjnca which is almost 180 degrees 

TIic giving of names to the 27 divisions seems to fiave taken 
place about ttic jear B C 2000, when tlie tropical longitude of the 
first paint ot the Ashvini division was 330* Hie year of the Aryans 
and other ancient nations generally coiniiKiiced when the ••wi’s 
longitude was 330' The Chinese still bi^in their >car in tint 
lunar month in wJiicli the sun antics at the 33olh the d grcc of 
Uopicallcnqilwk. 
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